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APP4AMC Tools : EMF-based Model Transformation Framework
How is it different ??

Yet another model transformation framework (for M2M and M2T)

How is this different from other frameworks like ATL, QVT, Xpand, Xtend etc.,

This framework acts like a wrapper around model transformation technologies (like Xtend2 )and
provides the complete infrastructure for easily specifying meta-models, hooking loaders for the
models, caching mechanism, defining transformation code, building update sites or command line
products and testing of the transformation code.



EMF-based M2M Transformation Framework
Features

Generic framework (based on Eclipse extension mechanism): Easy to plug and play with meta
models to be transformed

Usage of Google Guice to easily inject bindings of Transformation classes

Usage ]of Xtend?2 as the core technology for transformation (both M2M and M2T) [java like
syntax

(Fjramework provides cache objects across each Transformation class, to easily exchange the
ata

Easy to create standalone RCP product of the transformation and use it as a command line
application (or) create a eclipse update site which can be added to an eclipse IDE

Maven build infrastructure to create the update site, standalone products for the base
transformation and customized transformations

Easy to extend the base transformation by providing new transformation classes and binding
them using Google Guice.

Creating custom products with the available Maven build infrastructure



EMF-based M2M Transformation Framework
Architecture

Customization for the
standard transformations

(product specific)

Transformation code
developed by the users

(product line specific)

Transformation framework

—— (part of APPAMC Tools)




EMF-based M2M Transformation Framework
High Level Design

cmp Component Model /
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Main class responsible for initializing the
transformation by resclving extension points
and the input properties

org.eclipse appdmec.fransformafion.application _O
org.eclipse.sapp4mc.transformation.application.base. Application

T
depends on
|

| v

Eclipse Extension Point

input. properties g requires

| org.eclipse appdmec. fransformafion.extensions —O
org.eclipse.app4mec.transformetion.configuration

This extension point provides the interface for
providing the M2M or M2T transformations

e e e e mm e b ool




EMF-based M2M Transformation Framework
Low Level Design : org.eclipse.appdmc.transformation.extensions

cmp org.eclipse.appdme.transformation.exte nsions /
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EMF-based M2M Transformation Framework
Inchron Model Transformation
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org.eclipse . app4me.transformation.configuration rexport of platform plugins :
1 org.eclipse.app4me.transformation.configuration
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Customization of Inchron M2M Transformation

- «Fragments
org.eclipse.appdme.transfrorm.to.inchron.m2m.fragment

org.eclipse . app4mc.transformation.configuration

Define a8 new Extension for this extension peint and
provide the necessary classes as attributes.

Example: Define only new Module class and reuse the
transformation main class from the Hest plugin

Extension point for Model
Transformation

Customization of Amalthea to
Inchron M2M Transformation

based on specific requirements



EMF-based M2M Transformation F

Inchron Model Transformation

Contents of M2M

plugin (Amalthea
—

to Inchron)

Plugin.xml of

M2M plugin

ramework

cmp org.eclipse.appdme. fransform.to.inchron.m2m /

4173 org.eclipse.appdmc.transform.to.inchran.m2m [org
» B\ JRE System Library [JavaSE-1 8]
» i\ Plug-in Dependencies

ipse.appdme

a5 sic
4 {3 configuration___________
» 17} M2MTransformation java |
4 B REAE Toader ~T 7T !
» [7) AmalthesMultiFileLoader java
module
4 1) DefaulthM2MInjectorModule java |

4 [ template:

CustomHWTransformer.xtend
HWTransformeratend
1% OSTransformerxtend
1 stimuliTransformer.xtend
I SWTransformerxtend
4 3 templates.utils
» 11 AmltCacheModel java
> [ xtend-gen
» & META-INF
- (= target
@ abouthtml
w4 build properties
Qe 200tml_____ .
4 plugin.anl

“ Extensions

All Extensions

Define extensions for this plug-in in the following section.

type filter text
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1
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setProperties(Properties) : void
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plugin xmi contents

JE ol = Extension Element Details

Set the properties of 'config’ Required fields are denoted by ™',

idt org.eclipse.appdme transform.to.inchron.m2m.config
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|
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|
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i 4 o= org.eclipse.appdme.transformation.cenfiguration
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

VAR

HwTransformer

OSTransformer

Add... enabled*: true

module classs  moduleDefaultM2MInjectorModule

configuration.M2MTransformation

Artifactl

on

Xtend
classes

containing
rules for

Transformati

sving of fike
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P4MC Model transformation

mework

Classes responsible for M2M

transformation from Amalthea to

Inchron model




EMF-based M2M Transformation Framework
Inchron Model Transformation : Product definition

4 I:‘.gl- org.eclipse.appd mc.transform.toinchron.product [org.eclipse.appdmcotools master]
> B, JRE Systern Library [JavaSE-1.5]
8 src
> = input
s = META-INF
= output
i} about.html

Contains all the
VM arguments,

working
ﬁ Amlt2Inchron_Transformation.product : O directory
-itmltEInu:hru:n_Transfcrmaticn.prccluct.laur‘u:hq O configuration

|y build.properties
|5 input.properties
[} pom.xml

etc.,

|
—..1

Contents of Product file

|
=] Amit2Inchron_Transformation.product 53

£ Overview

General Information

This section describes general information about the product.

I Amht2Inchron_Transformation.product|
Version:  1.00
Mame:  APPAMCTransfermation

[¥] The product includes native launcher artifacts ID Of application is SPQCI:ﬁed in the productfile

Product Definition

This section describes the launching product extension identifier and application.

Product:

Ut org.eclipse.appdme transform.to.inchron.app &3

4 '_,—'él- org.eclipse.appdme.transform.toinchronapp [org.eclipseappdmeotools master]
> By JRE Systern Library [JavaSE-1.5]
> B Plug-in Dependencies
> ([ sre
> [ _migration
> iy META-INF
» = target
i about.html
oz build.properties
A epl-2.0.html
E% pluginxml— — — —
E% pom.xml ;Contents of plugin.xml file
|
Extension Details
%:: Extensions Set the properties of the selected extension.

D™ application

All Extensions

Mame:
Define extensions for this plug-in in the following section.

type filter text

Extension Details
L=®= org.eclipse.core.runtime.applications

4 |¥| true (application)
%] Inchrenfpplication (run)

Set the properties of the selected extension.

[ org.eclipse.appdmc.transform.to.inchron.app.product

Application: [org.eclip;e.app4mc.transform‘to.\nchron.app.appl\cation

ID of product is specified in the product file
The product configuration is based on: @ plug-ins () features

Drg.eclipse.core.runtime.products/') ID:
4 4 APP4MCTransformation (product)
k| appName (property)

product

applicaticn™ | org.eclipse.appdmectransform.toanchron.app.application

name®: APP4MCTransformation

description:



EMF-based M2M Transformation Framework
Inchron Model Transformation : Execution

4 L:_—‘.g'- org.eclipse.appd mc.transform.toinchron.product [org.eclipse.appdmcotools master]
> B, JRE Systern Library [JavaSE-1.5]

@ Src @ FRunAs } | & 1 Ami2Inchron_Transformation.product
> [ input ks ?e““g bs " & 2Edipse Application

- eam 3
# META-IMNF 3 Test Cases

[L% Compare With 3
s == O LItFl ut Replace With v Run Configurations...

.-.a about.htmil Convert to Capability context

F= Amit2Inchron_Transformation.product Properties Alt+Enter

Amlt2Inchron_Transformation.product.launch
|y build.properties

} input.properties input_models_folder=./input/amalthea_models
[ pomuaml \m2m_|:|utput_‘F|:|lder"=.,.-"I:uutput..-"m?m_l:lutput_ml:ldels

log file=./output/transformation,txt

iNote: In case of change in location of
|

iinput.properties file, working directory location
|

%should be updated in launch configuration of the

:AmItZInchron_Transformation

tranfnrmatinn[nnfigIDs{érg.Eclipse.app4mc.transfnrm.tn.inchran.m2m.canfig

: ~
. 3 - . .
/4L org.eclipse.appdmctransform.toinchron.m2m = = . L \
: » @ JRE System Library [JavaSE-1.8] = Extensions OH%T® )
_{ » B Plug-in Dependencies I
i > 5 src All Extensions 32 g8 & Extension Element Details |
: > [ xtend-gen Define extensions for this plug-in in the following section. Set the properties of 'config’ Required fields arsdencoted by ™. |
! » G META-INF !
i . (= target type filter text org.eclipse.appd mec.transform.to.nchron.m2m.config |
i - ] ab?ut.html . 4 = org.eclipse.appdme.transformation.configuration Add.. enabled® ’true |
: |y build.properties || org.eclipse.appdmc.transform.to.inchron.m2m.config (cc .
| W4 epl-2.0.html module class™  meodule.DefaultM2MInjectorModule |
: it pluginxml : : . |
! Eg pom.xml m2m class: configuration.M2MTransformation !
.\' ./
o x
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EMF-based M2M Transformation
Xtend

* Easy to read, developed on Java source code

* Compiles Java code, can be called from Java
* Code generation can be influenced with active expressions
e Can runincommand line

* Model transformation and code generation within the same template
e Supports overloading and overriding functions

* Include features: debug, call-hierarchy, name refactoring, profiling etc.
* JUnit test cases can be used (maybe interesting for certification)



EMF-based M2M Transformation
Google Guice

* Loose coupling to extend functionality based on injection mechanism

* It can dynamically bind a default transformation with the user specific
transformation

e Can be easily integrated into Xtend

e Generic transformation should provide top level transformation where
the user can

* Provide all customized classes = injection (overriding) is done dynamically by
Google Guice



Extensions mechanisms

14



EMF-based M2M Transformation
Example

e Label Access:

* Generic: Calculate static latency = add to Runtime

* ExtentionA: Labelaccess with certain tags behave differently = override
labelTransformation Function

* ExtentionB: Labelaccess calls TLM function in SystemC hardware model for Co-
Simulation = override

ExtentionA: ExtentionA:
Generic startGenericTransformation(extendA, ....);
Class extendA extending transformLabelAccess(labelAcc) {
if (tag)

Class transformClassRunnableltems(Task t) { delay=.....

ForAll Instructions do transformInstructions(instr); addToDelay(delay);
ForAll LabelAccess do transformLabelAccess(labelAcc);
}
ExtentionB: ExtentionB:
Class transformLabelAccess(labelAcc) { startGenericTransformation (extendB, .....);

Class extendB extending transformLabelAccess(labelAcc) {

delay = calcLatency(); generatelTimHardwareCall(core, mem);

addToDelay(delay); }



Generic Transformation

2

* SW_Model
| __swTransl
| _swTrans2
| __swTrans3
* HW_Model
* MappingDeployment

BU1 Transformation

BU2 Variant 3

[(9

T * SW_Model
Inject
J | _swTransl

(2 D)
* SW_Model
inject | _swTransl
> * HW_Model
C )
BU2 Variant 1
(2
* SW_Model
/. | _swTransl
nject inject
swTrans2
& — )

BU2 Variant 2

(@

* SW_Model
| __swTransl

| __swTrans3

J
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Thank you




