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Executive Summary

Model-Driven Engineering (MDEartefacts, namely metanodels, UML profiles, M2M
transformations or M2T transformations are potentially highly reusable. They can be applied in
many different domains to support the MBfiven modernization or migration of different
applications that show similar characteristics. Their potential reusabilill depend on how
generic or specific the MDE artefacts are or their capabilities for extensibility

Most of the ARTIST MBiased tools require reusable MDE artefacts to be operative. As an
example, models obtained by model discovery and understanttiots will require specific
profiles to further characterize the software entities they represent or M2M transformations
to obtain several views addressing multiple concerns at different levels of abetract
Similarly, modernization tools will requiteloudificatioré and optimization patterns expressed

as M2M transformations, but also additional profiles. Although some generic MDE artefacts
will be packaged within these tools, not all the domapecific MDE artefacts required to
instantiate the ARTISTise cases will be provided within those packages but through a
provision of them available in the ARTIST Repository. This provision of demeaific (but

also some generic) MDE artefacts into the ARTIST repository is managed by T10.4 and reported
in thisdocument.

The purpose of this document is to conduct a survey on the State of the Art (SOTA) analysis of
the MDE artefacts devant for the ARTIST project, to identify and colle@inmon general
purpose artefacts created in the context of ARTIST and geavidetailed description for each
artefact as well as their installation and usage details.

The document starts defining the concept of reusatpmeralpurpose artefact in MDE, what

the potential of reuse for these artefacisand howthey canbe reused MDE artefacts are by

nature highly reusable within a family of existing applications that are compliant to common
technologies or frameworks. For example, a set of profiles describing J2EE and their common
development frameworks can be used for tinodel abstraction ofmultiple J2ERpplications

enabling the tagging of J2EE elementsonthe mddél.Y A £ | NI 8 = & LISOAI ft AT I GAZ2Y
patterns for concrete technologiesNET, J2BHrom generic ones can be applied on the

migration of concrete appiation aspects (i.e. persistence, performance, security, etc.).

The provisioning of reusable MDE artefacts initially requires an elicitation efiggdneeds, in
order to identify those artefacts more demanded for a wider range of udewns.practical
reasors, we considerto restrict this elicitation tothe requirements identified within the
ARTIST use cases, assuming theyrgpeesentativeenough of a wider range of use cases
covering the migration to Cloud of diverse nGfoud compliant applicationdhus we can
assume these required artefactsan constitute an initial set fopopulating the ARTIST
repository, aiming at boosting the adoption of ARTIST methodology and tools.

This provisioning should also consider the current SOTA by conducting a angahgsis on
available and reusable MDE artefacts in order to reuse or extend them, alleviating the cost of
producing new artefacts from scratch. This survegt only identifies genergburpose
reusable artefacts but also other attempts to provision repmrges of MDE artefacts, focusing

on the content &nd not on the repository features). In our survey, we have identified two
main MDE repositories and dozens of artefastsme of interest forARTIST use casssme

very generic (i.e. generpurpose UMLprofiles),and somequite academic owery specific for
concrete usages not required in the ARTIST use casrsepting few cases, most of these
found artefacts have nobeenreused in the implementation of the ARTIST use cgsgdut

Project Title: ARTIST Contract No. FR317859
[iex) | www.artist-project.eu

Page9 of 57


http://www.artist-project.eu/

D10.5.1¢ Inventory d common generapurpose artefacts  Version: v1.0 Final,Date: 30/09/2014

their potential isnot negligible (i.e. IFML, SOAML, SysML).€tossible usages and extensions
for these concrete existing artefacts are discussed in theasxtell

The remaining of the document collects and describes reusable domain or plagforaific

MDE artefactghat have been specifically implemented to fulfil the needs of the ARTIST use
cases, because no alternative existing artefacts have been produced. These artefacts have
been used in different phases of the ARTIST migration processes together with sor8& ARTI
tools. In some cases, these artefacts are integrated within (and used by) other more generic
artefacts shipped within the tools that were implemented in WIR®9. The domaispecific
artefacts described in this document are intended to personalize tlyeseeric tools to the
concrete domains and platforms required in the use cases. For instance, a component model
generator included in the Model Understanding Toolbox (MUT) can use platfpecific
profiles (RCP, J2EE) to obtain RCP and J2EE componerd.model

A number of artefars of different types havebeen collected in this document, mostly
platform-specific UML profileand M2M transformations andibraries. M2T transformations
have been produced as well, but considering that they are quite specifmofie generation,
they hawe mostly been reported inf27]. For every artefact, we discusts domain of
applicability and reusability (alone or composed with other artefacts).

The current set of provisioned ARTIST MDE artefastdliincomplete and theproperlinkage
to other existing MDE standardized artefacts unstudied. Hence, furtealysis and
developmentsare required in other to provision an initial population of the ARTIST repository
that boost a wider adoption of # ARTIST methodology and tooling supp®ttis work will
continueuntil M30, whena new bundle of the ARTIST reusable artefacts will be released.
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1 Introduction

1.1 About this deliverable

The purpose of thisocumentis to conducta survey on theStae of the Art (SOTA) analysis of
the Model-Driven Engineering (MDBjtefactsrelevant for the ARTIST projeaentifying and
collecting the common generglurpose artefacts created in the context of ARTIST and provide
a detailed description for each artefact avell as their installation and usage details.

SOTA analysis focuses on the existing reusable gemanabdse artefacts in MDE, describing
the contents of relevant repositories of MDE, MotieiModel (M2M) transformations, UML
profiles and other modelindanguages. The common genepalrpose artefacts that are
created in the context of ARTIST are defined B8IL profiles, metanodels, M2M
transformations, M2M libraries and Mod#&b-Text (M2T) Java generation templates.

1.2 Document structure

After this introdiction, Section 2with defining the concept of reusable geneplrpose
artefact in MDE, what is the potential of reuse for these artefacts avd ¢en they be reused.
Then, Sction 3 identifies and describes potential common reusable MDE artefacts, both
generalpurpose and domakspecific ones that could be required by ARTIST use cases. This
section also offers a table of foreseen MDE artefacts collection with a short description for
each artefact and potential use.

Section 4 focuses on describing the 8mig MDE reusable generplirpose artefacts derived
from the SOTA analysis of MDE in three subsections, devot&kfmsitories of MDE content,
M2M transformations and UML profileModelinglanguages. Each M2M transformation and
UML profileModelinglanguage description is followed by a potential usage in the context of
ARTIST. The UML profilesidelinglanguages are also provided with a diagram if available.

Section 5 describes the common genguatpose artefacts that are created in the context of
ARTIS in subsectiondUML profiles Meta-models, M2M transformations, M2M libraries and
M2T Java generation templates. A description and potential usage information for each
artefact can be found in these subsections.

Before concluding with Sectiondéscribirg current coverage of ARTIST use cases and future
work scheduled for next releasé&ection 6contains information about how to install the
inventory of commonrgeneratpurpose artefacts and how to use these artefacts in the MDE
context.

Finally, Appendix Aprovides instructions to install and use a UML model merging tool
developed by reusing a model merging M2M transformation described in se&ibn
providing an example of reusing MDE to provide additional tools.

1.3 Main innovati ons

The main innovation brought by the work described in this document is the provisioning of a
collection of reusable, extendable, genepalrpose and domain/platforaspecific MDE
artefacts required for the materialization of the ARTIST use cases, piabidethey are input
artefacts required by some ARTIST methodology tasks. Although few required artefacts have
been obtainedthrough the initial survey on the SOTA, most of them have been either
developed from scratch or by extending some of thestefads already provisioned by the
SOTA survey. This approach for provisioning new required artefacts, by extending (or
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customizing) existing ones, shows best practicesdfiaining a sustainable repository of
communitymaintained MDErtefacts.
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2 Reusable general-purpose artefact in  Model -Driven
Engineering

In ModelDriven Engineering (MDE), software entities such as packages, classes, interfaces,
attributes or methods are represented by models, which are instances of despaiific
modeling languges (DSMLpr metamodels [1]. MDE promotes working with models at
different levels of detail, either platformpecific (e.g. PSM) or platforindependent (e.g.

PIM). Additionally, models can be further specialized by using -metdeling extension
techniques, such as ECORE or UML profiles. MDE enables transforming between model
instances of the same or different metaodels using modeto-model (M2M) transformation
techniques. Furthermore, PSMs representing software can be transformeelbmto textual
representations, such as compilable code using moalééxt (M2T) transformations.

All these MDE artefacts, namely meteodels, UML profiles, M2M transformations or M2T
transformations are potentially highly reusable. They can be applietany different domains

to support the MDEIriven modernization or migration of different applications that show
similar characteristics. Their potential reusability will depend on how generic or specific the
MDE artefacts are or their capabilities fextensibility. On these regards, we can consider two
main kind of reusable MDE artefacts:

0 Generic MDE artefacts, valid for supporting MDE techniques on any domain or on a
wide range of domains, such as for example: the UML muidel, an UML ATL
library, ATL M2M transformations applyingloudificatiorf or optimization patterns

or a SySML profile.

Domainspecific MDE artefacts, valid for supporting MDE techniques on concrete
domains, such as for instance: a J2EE or .NET profile or M2M ATL transformations
applied to Eclipse RCP applications.

Most of the ARTIST MBiased tools require reusable MDE artefacts to be operative. As an
example, models obtained by model discovery and understanding tools will require specific
profiles to further characterize the fivare entities they representor M2M transformations

to obtain several views addressing multiple concerns at different levelabsfraction
Similarly, modernization tools will requiceloudificatioré and optimization patterns expressed

as M2M transfomations, what implies the application oddditional profiles. Although some
generic MDE artefacts will be packaged within these tools, not all the despaicific MDE
artefacts required to instantiate the ARTIST use cases will be provided within thosgesck

but through a provision of them available in the ARTIST Repository. This provision of-domain
specific (but also some generic) MDE artefacts into the ARTIST repository is managed by T10.4.

O«

To conclude this sectiotthe next list describes théifferent kinds of typicaly reusable MDE
artefacts that will populate the repository:

~

0 Meta-models are conceptualizations of the world (or part of it) describing the main
concepts of it and their relationships. They are used to specify a despaiific
modeling language (DSML) whose vocabulary is used to create concrete model
instances representing that world. In ARTIST, the baseline -metkel is UML,
although other metamodels (i.e. Java or KDM) are uged. Using EMF Ecore, users
can create any other metmodels.

0 Profiles are collections of related concepts (e.g. stereotypes) and their properties,

representing a concrete domain or concern, supporting the extension of existing meta

models with concepts of that domain or concern. Both UML and Ecore-metils
support extensibility through profiles.
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0 M2M transformationsare mappingstfiey can bamperative declarative or a mixture
of both) between metamodels that describe the way entities of a source metadel
are transformed into entities of a target metaodd. In ARTIST, M2M transformations
are typically defined using thehybrid ATL transformation language. These
transformations, when appd to a (set of)source modéls) (conforming to the source
meta-models) obtain a(set of) target mode(s) (conforming o the target meta
models).

0 M2T transformationsare conceptually similar to M2M transformations, but the target
meta-model is a specification of a textual document. Therefore, they convert an
instance model into a textual document (i.e. XML configuratilen a source code file,
etc.). In ARTIST, M2T transformations are implemented with frameworks such as
Acceled?].

0 Transformation librariesare collections of reusable functionsugch asATL helpers) to

be embedded and uskwithin M2M or M2T transformations.
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3 Use case driven requirements for an inventory of common
general -purpose artefacts

This section identifies and describes potential common reusable MDE artefacts, both general
purpose and dorain-specific ones that could be required by ARTIST use cases.

Next table collects this collection of foreseen MDE artefacts. For each ariefiscgiven a
name,a short descriion, and possible identified usage artdrget use case.

Based on this eliciteon of requirements for the provision of MDE artefacts, T10.4 will manage
the creationand provision of these artefagtseleased on M24 (this document) and M30

The provision of these artefacts will consider the public availabilittho$e that could ke
reused, extended or that could influence the development of required new artefacts from
scratch.

Tablel Table of artefacts

Artefact Description Possible usages Reusable | Type
Name inuUC
J2EE Profile Specification of Java | - Platformspecific (high | Petstore, [ Profile
Enterpise Edition level) characterization of | DEWS,
main concepts J2EE based applications | SPCoop
systems

- Identification of high
level components
-0Cloudificatio and
optimization pattens
-Deployment support

J2E Characterization of JE| -Identification of high Petstore, | Profile
Descriptors descriptors level components DEWS,
profile -Target generation SPCoop
-Deployment support
SOAprofile Specification of Servic| - Platformrindependent Petstore, | Profile
oriented concepts (highlevel) DEWS,
characterization of SPCoop
services (WS, REST, . etc
-0Cbudificatioré and
optimization
transformations
MVC profile Characterization of -Platformrindependent Petstore, | Profile
platform-independent | (highlevel) DEWS,

Web MVC pattern characterization bWeb SPCoop
(clientserver) applications
-0Cbudificatioré and
optimization
transformations
-Deployment support
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RCP profile Characterization of -Platformrindependent DEWS Profile
platform-independent | (highlevel)
RCP applications characterizaion of RCP
applications typically
most of desktop based
applications)
-0Cbudificatiore and
optimization
transformations
Eclipse RCP | Characterization of - Identification of Eclipse | DEWS Profile
Descriptors Eclipse RCP descriptq RCP contributiosito the
profile workbench
Data storage | Characterization of -Platformrindependent Petstore, | Profile
profile platform-independent | (highlevel) DEWS,
data storage characterization of data | SPCoop
management, persistence
including data models] -6Cbudificatioré and
data persistence, datal optimization
storage transformations
Design pattern | Characterization of -Platformrindependent ALL Profile
profiles other platform- (hightlevel)
independent characterizéion of data
architectural patterns:| persistence
i.e. Observable, -6Cbudificatiore and
Publish/Subscribe, etq optimization
transformations
.NETProfile Characterization of - Platformspecific (high | LoB, Profile
main .NET concepts | level) characterization of [ NewsAsset
.NET based
applications/systems
- Identification of high
levelcomponents
-0Cbudificatioré and
optimization
transformations
-Deployment support
MS Sharepoint| Characterization of - Platformspecific (high | LoB Profile
Profile main Sharepoint level) characterization of
concepts .NET based
applications/systens
- Identification of high
level components
-0Cbudificatioré and
optimization
transformations
-Deployment support
NET Characterization of -ldentification of high LoB, Profile
Descriptors .NET descriptors level components NewsAsset
profile -Target generation
-Depbyment support
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J2EE Detection of J2EE -ldentification of high Petstore, | M2MT
Component components level components DEWS,
detection SPCoop
patterns
NET Detection of .NET -ldentification ofhigh LoB, M2MT
Component components level components NewsAsset
detection
patterns
SOAdetection | Identification of -ldentification of high DEWS, M2MT
pattern services, either level components SPCoop

exposed as WS or RE| -¢Cbudificatiore and

optimization patterns

Service Exposition of -6Cbudificatiore and DEWS, Lo M2MT
Cloudification | component interfaces | optimization patterns
patterns as services
Data Domainspecific (JEE, | -6Cbudificatioré and ALL M2MT
persistence .NET) optimization of | optimization patterns
optimization data persistence
patterns including:

- data schema

optimization

- querying

optimization

- data management

pattern optimization

- data management

isolation and

segregation

- data storage

reconfiguration, etc
SWT2GWT ¢Cloudificatior of -0Cbudificatioré and DEWS M2MT
cloudification | desktop RCPlients, optimization patterns
patterns using GWT

modernization

approach
Sharepoint Decoupling of LoB -ldentification of high LoB M2MT
dependencies | from Sharepoint level components
detection -0Cbudificatioré and
patterns optimization pattens
Domain Domain-specific (dEE, | -6Cbudificatioré and ALL M2MT
specific .NET) optimization of | optimization patterns
optimization generic patterns:
patterns observer,

publish/subscribe, etc
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Platform Contains mainly -Deployment support ALL Profile
specific additional

configuration | configuration

descriptors information needed in

profile the deployment of the

application. Different
versiorsfor the
different platforms

(GAE, AZURE,
AMAZON,..)
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4 Existing MDE reusable general -purpose artefacts

This section describes the state of the art the reusable artefacts that exist in the MDE
domainand arerelevant for the implementation of ARTI®%e cases (botlgeneratpurpose
and domainspecific artefacts This SOTA survey idergsi the current baseline of reusable
MDE artefacts, aiming to:

1 Provision an initial set of reusable MDE artefacts, identifying those already available
that could be used on concrete tasks during the migration of ARTIST use cases.

1 Facilitate the knowledgeraund existing MDE artefacts and repositories, promoting
their usage.

1 Facilitate the creation of new MDE artefacts, by relying on existing, avi@shcan be
extended to work on other domains or sceiws, thanks to MDE extension
mechanisms

1 Boost the adption of ARTIST methodologies and techniques offering an initial set of
MDE artefacts.

4.1 Repositories of MDE content

There are several online collaborative repositories that have been created to support MDE
related research and implementation offering probilespecific artefacts. In this section, some

of these repositories are examined in detail and the artefacts that prove to be most valuable in
the context of ARTIST are described in detail.

Atlas Meta-model Zoos

AtlandMod Metamodel Zoog3] are a collaborative open source research effort offering a
repository of modeling related materials intended to produce experimental material that may
be used by all in the domain of ModBliven Engineering. The repository consists of more
than 300 metamodels focusing on various programming languages, business processes,
software methodologiesetc. Metamodels that are considered to be remarkable within the
context of ARTIST are listed below:

0 EAI: Metamodel describing the structure of Enteise Application Integration (EAI)
Pease see OMG UML Profiles for more information.

0 EclipseLaunchConfigurations 1.0: This generic mmetdel simply describes Eclipse

launch configurations. This metaodel might be used to create transformations to

transform existing launch configuratis of ATL transformations to Ardar QVT scripts

in orderto create transformation chains.

SecureUML 1.0: This metaodel describes SecureUML, a UBksed Modeling

Language for ModdDriven Security. This metaodel might e useful in cases where

security is included as a goal for a legacy application.

SysML: See OMG UML Profitesectiord.3for further description.

WSDL 1.0: This basic metedel describes a part ahe Web Service Descriptio

Language (WSDL) which may be used in cases where WSDL files are needed to be

transformed into UML models.

Web Applications- Conceptual Model: Thisnetamodel fragment describes a

complete conceptual model for web applications. Thetamodel might be ugd to

O¢ O« (@]

(@]

! For instance, metmodeling import, UML profile extension mechanism, M2M transformation

composition, etc.
’See ant.apache.org/
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form a basis for a potential UML profile to define UML stereotypes for web
applications.

0 Maven (project.xml) 0.3: Aieta-modeldescribing the file project.xml of the build tool
Maven. Thisneta-model might be very useful in the process of model urstanding
where information of dependencies of a legacy application might be derived from a
maven xml file.

0 Maven (maven.xml) 0.3: Aeta-model describing the file maven.xml of the build tool
Maven. See above for potential usage.

0 J2SE5: Thiseta-model describes all the structural concepts of Java 5 source code
(from packages up to method invocations and comments) and links between code
elements (method invocations, variables usage, class inheritance, etc.). The aim of this
meta-modelis to provide supporin reverseengineering Java applications or migrating
existing applications to Java.

0 UML for OO Class Modeling: Thweta-model describes a subset of UML, third
generation modeling and specification language. The UML represents a compilation of
best enginering practices which have proven to be successful in modeling large,
complex systems, especially at the architectural level. Tésa-model exclusively
focuses on objeebriented class modeling.

ReMoDDx¢, Repository for modeldriven development

The Repasory for ModelDriven Development (ReMoDI}M] is a resource that aims to
support the work of researchers and educators in the Medeven Development (MDD)
community. This collaborative repository offers researchers andtitiaers a platform on
which they can share exemplar models, illustrative descriptions of modeling methodologies
and techniques, detailed modeling case studies and other forms of modeling experience and
knowledge. Most relevant artefacts for the ARTISHhigmrepository are listed below.

0 RELAX/SysML/KAOS: The purpose of the artefact is to divide requirements into
invariant and relaxesnesand then using the correspondence rules b/w Relax and
SysML/Kaos, obtain goal models to take advantages of theagigsited requirements
engineering concepts. This artefact might provide some assistance on the
development of the ARTIST Goal Modeling Language (GML).

0 ER 2 REleta-modet ER2RE israeta-model describing a model transformation from
an entity-relationship shema to a relational model. Thiseta-model may be used in
transformations where an entityelationship schema/model of the application is
present.

0 A Catalog of UML Model Transformations: This document presents a set of model

transformations on UML classd state machine models, as a preliminary version of a

comNBKSYaAdS OFdrt23dz8 F2N das 6A0K 'a[ RS

resource to UML developers. Each transformation is provided with an explanation of

its purpose, examples of its use and conditions necessary for its correct use. The

transformations dfered in this catalogue might be includedtime ARTIST repository

and/or may be investigated to improve the existing transformations.

Aspect Oriented Modeling for Performance Evaluation with UML+MARTE, LON and

CSM: [4] proposs a multiparadigm modeling approach which aims to derive

performance models from software models of enterprise SOA systems, in order to

evaluate their ruatime performance from the early development phases. This helps to
choose between different architéare, design, and configuration alternatives in order

to meet the performance requirements. The source models of the proposed

transformation are the platform independent model of the servaé@ented system,

(@]
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the deployment diagram and the platform aspecoaels. The approach ib8] might

0S FLIWXASR G2 GKS tS3ro0e LI AOIGAZ2YQa
the system as well as to the model of the system on the jpagration phase to
measure the performance delt

4.2 M2M transformations

Software Languages Lab, Vrije Universiteit Brussels

The Software Languages Lals] offers a SVN site [6] where we can find several
transformations using diérent metamodek. We divide these transformations different
groups depending on whether they are based on UML2 or not.

Based on UMLZ2;:

These are transformations that use as input and output an UML2 model. It is interesting to
note that they all use th&EMFTVM compiler for ATL instead of the regular ATL compiler, so for
them to work you need to install EMFTVM.

There is a main transformation here called UML2Copy and then a few other transformations
that can be superimposed to this one. UML2Copy will calbyhe elements from the input
model to the output model, which is really interesting in our case because many times we
want to just make a few changes to a certain model so we can superimpose this
transformation and keep all the information we didt want to change untouched.

Then there are a few other transformations that superimpose this UML2Copy transformation,
some of them implement different profiles and others focus on applying some more specific
changes to the model.

Another interesting transfanation is called UML2ToJayi will transform a UML2 model into
Java code.

NonUML2 based:

EModelCopyGenerator is a very interesting transformation that was used to generate the
UML2Copy transformation. This a secalled HighefOrder Transformation (HD since it
generates another ATL transformation that will copy all the elements of a model according to a
specificmeta-modelthat will be used as input of the EModelCopyGenerator.

ATL Transformation Zoo

ATL Transformation Zg@] hosts 103 properly documented transformations written in ATL
covering a wide range of M2M transformation cases, proving to be a valuable resource both
for reuse and experimentation. Most interesting transformations in the context of ARTIST are
listed below.

3Apache Subversion: http:/subversion.apache.org

* This approach is similar to the concept ofRNACE transformation. In this case, the input and output
meta-models are the same, and, instead of producing a new model from scratch (such as in the case
above mentioned), it is the input model which evolves until you get the output one. Nevertheless, in
place engines are still not very developed

*http://soft. vub.ac.be/viewe/UML2CaseStudies/uml2cs
transformations/transformations/UML2ToJava.atl?view=log
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0 Ant to Maven: This transformation provides a set of rules to transform an Ant build to
a Maven build file. The transformation would be a good starting point to implement a
Ant to Maven transformation for aon-cloudapplication which uses ant asaild tool
and is targeted to be migrated towards a cloud provider.

0 UML to Java: The UML to Java example describes the transformation of a UML model
to a simplified Java model. The Java model holds the information for the creation of
Java classes, espebyalvhat concerndo the structure of these classes, namely the
package reference, the attributes and the methods. This transformation may be used
as an intermediate step for a transformation chain in the context of ARTIST.

60 UML Singleton: A simple transfoation that adds a static "getinstance"
Operation/Method and a static "instance" Attribute to each Class with a "Singleton"
Stereotype. The rules and the profile in this transformation might be used in a case
where singleton pattern is required for a migiat candidate.

0 UML Class Diagram to UML Profile: This ATL scenario transforms a UML2 Class Diagram

into a UML2 Profile. Some rules of this transformation may be adopted to implement a

transformation to create or alter UML profiles for ARTIST.

4.3 UML profiles / Modeling languages

This section contains a collection of UML profiles and modeling languages specifications from
different sources which have good potential to be useful in the implementation of ARTIST.
Both profiles and languages that are listed belovostly focus on specialized problems,
providing ARTIST a valuable knowledge base.

OMG UML Profiles

0 | al t NEFAES F2NJ 9YOGSNIINRAS ! LIWLX AOFGAZ2Y
business change and new opportunities, they seek to build on their existiengths
and assets for competitive advantage. Electronic trading with consumers and other
businesses is one of these trends. This frequently entails building new applications by
coupling existing ones, which is known as Enterprig@iégtion Integra2 y 0 $8). L 0 d ¢

The! a|] tNRFAES F2NJ 9O!L 2FFSNA | az2tdzdiazy oe@
T2NJ AYVF2NNIEGA2Y Fo2dzdi FOOSaaAy3d | LILX AOQFGAZY

the case of a component of the naroud compatible applicatiothat is migrated to
the cloud and this component has to communicate with the smigrated
components.
O la[ ¢SaGAy3a tNRFAES o0l ¢toY a¢KS !a[ ¢Sai
2y habDQa ! YATASR a2 Pbdesighiay, ishalizBgzZspeEying | a [
analyzing, constructing, and documenting the artifacts commonly used in and required
for various testing approaches, in particular mobaseR G SadiAy3I 6d6a. ¢0 |
[9]. This profilemight be included in ARTIST for the purpose of assisting the user to
visualize the testing for migrated components.
UML profile for BPMN processes: This specification enables modelers to use BPMN 2
process and collaboration notation as a concrete syntax WL activity and
collaboration models. It extends the UMheta-model with a UML profile, including
extensions of UML semantics to ensure equivalence to BPMN semantics. Equivalent
semantics ensurethat businesses following BPMN process or collaboratiagrdms
will function the same way whether the diagrams are captured using the BiRbth
modelor the profiled UMLmMeta-model[10].

O«
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SOAML

The Service oriented architecture Modeling Language (SofM| specification provides a
meta-model and a UML profile for the specification and design of services within a service
oriented architecture. The profile defines several stereotypes for common SOA elements such
as consumer, provider, service interfageguest, serviceetc. See Fig 1 and Fig 2. Details
about the main stereotypes are listed below:

Ox¢

Service: A Service represents a feature of a Participant that is the offer of a service by
one participant to others using well defined

Terms, conditions anuhterfaces.

Request: A Request represents a feature of a Participant that is the consumption of a
service by one participant provided by others using \efined terms, conditions and
interfaces.

Participant:lt iseither a specificentity or akind of erities that provide or use services.
Participants can represent people, organizations, or information system components

0 Consumer/ProviderA consumer of a service specifies the service interface they
require using a request port. The provider and consumtarfaces musbe either the

same or compatible. If they are compatible, the provider can provide the service to
that consumer.

O¢ O«

Ox¢

{2Fa[ !'a[] LINBFA{S YlIe& 0SS OSNEBR dzaSTdz
describe the nortloud compatibleapplications which have serviegiented architectures.

Ay (GKS

«metaclass»
Interface

l «metaclass»
A <

Class

«stereotypes
Servicelnterface

«stereotype»
Port

+ connectorRequired - Boolean = true

¥

«stereotypes ‘\“\ «metaclass» | g [ «stereotypes
Request {L { Service
«ametaclass» ‘ S
Class
«metaclass» L = «Cme(aclass-
Property - onn.ector
x R e B F \
«stereotypes»
Participant
«stereo cw S |
Propet:tpy «stereotypen
- ServiceChannel
‘ + islD : Boolean
«stercotypes
Agent

Figurel Stereotype definitions for SOA ProfilePart| (taken from [11])

Project Title: ARTIST
[@) e ]

Contract No. FR317859
www.artist-project.eu

Page23of 57


http://www.artist-project.eu/

D10.5.1¢ Inventory d common generapurpose artefacts  Version: v1.0 Final,Date: 30/09/2014

|
«metaclass» l «metaclasss

Collaboration CollaborationUse

«stereotypes
| | CollaborationUse
+ isStrict : Boolean = true |

[ + isStrict © Boolean

wstercotypes ‘
Collaboration

«stercotypes =stereotypes

ServicesArchitecture ServiceContract
«metaclass»
Interface .
«Stereotypes «stercotypes
Consumer ! Provider
& «metaclass»
Class

Figure2 Stereotype definitions for SOA Profile Part(thken from [11])
SysML

This specification defines a genepalrpose modeling language for systems engineering
applications, called the OMG Systems Modeling Langud@d SysML supports the
specification, analysis, design, verificationd asalidation of a broad range of complex systems.
These systems may include hardware, software, information, processes, personnel, and
facilities. SysML reuses a subset of UML 2 and provides additional extensions to satisfy the
requirements of the languag&ysML is designed to provide simple but powerful constructs for
modeling a wide range of systems engineering problems. It is particularly effective in
specifying requirements, structure, behawmip allocations, and constraints on system
properties to suport engineering analysis. The language is intended to support multiple
processes and methods such as structured, objeiginted, and others [3].

SysML reuses a subset of UML 2 and provides additional extensions needed to address
requirements in the UMIor Systems Engineering RFP. The SysML package structure shown in

Figure 3 contains a set of packages that correspond to concept areas in SysML that have been
extended.

The SysML packages extend UML as follows:

0 SysML::ModelElements refactors and extends thviL kernel portion of UML classes.
0 SysML::Blocks reuses structured classes from composite structures.
0 SysML::ConstraintBlocks extends Blocks to support parametric modeling.
0 SysML::Ports&Flows extends UML ports, UML information flows, and SysML Blocks.
0 SysML::Activities extends UML activities.
0 SysML::Allocations extends UML dependencies.
0 SysML::Requirements extends UML classes and dependencies.
0 SysML::DeprecatedElements extends UML ports, UML interfaces, and SysML Item
Flows.
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package SysML [Figure 4.3 SysML Profile Arch\leclure])

ConstraintBlocks

Ports&Flows

1

DeprecatedElements

«import»
umL — — — — — — — 2 PrimitiveTypes
g: ——
L3 -~
[ T~ —
| «import» aimport»
wprofiles
| StandardProfileL2
|
™
| | «import»
]
wprofiles
SyshL
Blocks Activities Allocations
«impod»/ \«imporl»
— 1 - 1 1

ModelElements

1

Requirements

T

| «apply»
|
I |

PrimitiveValueTypes

Figure3 SysML Package Structugaken from [12])

bdd Master Cylinder requirementy

«requirement»
Loss of Fluid

«requirement»
Reservoir

«rationale»

The best-practice solution
consists in assigning one
reservoir per brakeline.

See "automotive_d32_hdb.doc"

=

~~ _ «satisfy»

«block»
Brake System

-~

m: MasterCylinder

«problem»
The master cylinder in the
previous version leaked.

Figure4 An example usage of rationale relationsh{ken from [12]

In case of ARTIST, certain concepts from SysML may be adapted to create new UML profiles or
enhance the exigtig ones in order to describe the natoud applications better in the process
of model understanding, thus offering more informative models for-igration tools. For
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example, a Rationale relationship may be added to a component extracted by MUT to show
that it should satisfy a certain requirement in the migration goals. This waympgeation

tools which analyze the necdoud system would have a better understanding of the model
and provide more accurate suggestions.

MARTE

Modeling and Analysis of ReBEime and Embedded Systems (MARJ[IB] defines a UML
profile which adds capabilities to UML for modiven development of Real Time and
Embedded Systems. This extension provides support for specification, design, and
verification/validation stages.

UML profile for web modeling (EA supported UML profiles)

Enterprise Architect defines the UML Profile for Web Mode[ig] SEG SY RAY 3 GKS hal
Unified Modeling language in the purpose of offering aisoh for building UML models in the

context of Web Application Development/Modeling. The profile defines several stereotypes

that define Web elements such as:

1 JSPages orASPpages:to specify different types of web pages
1 Forms, input elemens, select eéments:to specify various web elements
9 Lnks, submits, redirectto specify relationships as UML associations.

Although not being able to cover a broad range of web elements, this profile might form a
basis for defining a UML profile to be used in tHRTAST context to model the wdlsed use
cases and would be a valuable asset in the ARTIST repository.

UML/EJB Mapping Specification:

This specificatiorf15] defines a set of UML extensions as a UML profile that capture the

structure and semantics of EbRsed artifacts. The UML profile supports the capture of

semantics expressible with EJB and the subset of the Java language used in the construction of

EJBs, including the relationships between logical and physical Java ctnatrddJML model

elements, and the forward and reverse engineering transformations between UML model
elements and Java artifacts (Figure 5). This profile might be used to further improve the J2EE
LINEFAESE RSTFAYSR Ay (KS O2ofderSdEdérivenfore lacouradte{ ¢ Qa a !
component models from the legacy J2EE applications with the transformations.
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Class
(from Core)
=<haseElemant>>
<<glE e olypa>>
type & standard steneotypa
{from Standard E lemenits) defined by UML 1.3.
<<slareolype=> <<glaraolypa>>
EJBRemateinterface E JBHomelnterface
==glareolypes> =<glarealypea=>
EJESessionHomelnterfaca EJBEntityHomelnterface
<TaggedValue>> EJBSessionType : ( Stalefu, Stateless )
Operaticn Dependency
{from Coe) )
<-=:bme£lam'l?:-// f-:lmdi‘lm-ﬂ-tp-:- \C;WW
<<shereclype>> <<stereciype>> <<sierectype>> Usage
EJBCrestefithod EJBFirderivithod EJBRemateliethod {from Cone)
|-=:-=IJEBEEIE|TE|1:-:-
<<siereclype>>
EJBPrimanyKey

Figure5 UML Profile for UML/EJB Mapping Specificatitaken from [15])
IFML:Thelnteraction Flow Modeling Language

IFML [16] is an OMG standard for expressing the content, user interaction and control
behaviarr of the frontend of software applications. It provides a platfedependent
description of Wfocusing on the user interactions, but it does not describe graphical elements.
Concretely, IFML addresses the specification of the following Ul aspects:

Content

Navigation path

Events

Binding to business logic
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The IFML prdile has been designed to be terdable fromthe O2 NB ¢ 9 Pprdffey G A | f & ¢
depicted inFigure 6 For examplea Web extension could be defid¢o add additional Web Ul

modelingconcepts.

Container

Navigation

— Flow

e Event

C) Component O

Data Flow

e U

Parameter Binding

Group

PRrEmBNIrgGrouD
Title = AlurTile
Year Year

Action

Figure6 IFML Essentialgaken from [16)

Other aspects covered by IFML are:

Modeling of multiple Ul views

Modeling of mobile and mukilevice applications
Modeling of components independently of visual representations (i.e. widgets)
Modeling of interaction flow, initiated by the user or extat events.

Modeling of user content during the interaction flow.
Modeling of visualization, input and event data.
Modeling of user input validation and constraints.
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5 ARTIST common general-purpose artefacts

Next subsections describe the different gengratpose MDE artefacts that have been created
in response to the needs of the different ARTIST use cases to apply ARTIST migration
techniques in their concrete domains. Next subsections group described MDE artefacts by

type.
5.1 UML profiles

Annotation.profile.uml

This profile €.f. Figure7) definesthe Annotated stereotype extending Clas®roperty and
Operationfor the purpose of storing Java annotations as a list of String on UML elements.

«metaclass» «metaclass» «metaclass»
Class Property COperation
«Stereotype»
Annotated
+ annotations: String [*]

Figure7 Diagramof Annotation UML Profile

By default, the Unified Modeling Language (UML) does not contain a definition for
annotations, which can be found in most the programming languatiesAnnotationprofile
offers a simple yet powerful way to emulate annotation idéfons on UML entities by just
introducing a single stereotype to compensate this absamugproviding a stereotype which
holds a list of String elements called annotations and applicabl€lass Property and
Operationentities. This profile does natontain any information on the applied annotation
other than its nameThus,it would be safe to say that the profile is most suitable for purposes
where additional information on annotationgapart from their namesis neither needed nor
crucial.

j2ee5.gofile.uml
Four separate groups can be identified in the J2EE 5 profile.

Persistence

Web Tier (Servlet / JSP)
Enterprise Bean

Web Services

With the Persistencgroup it should be possible to profile relational datakwa applications.
Stereotypes likdntityManager, PersistentObjec¢Entity, Relationor Queryare includedn the
UML definition. Figure8 represents a reduced versiarf this UML profile
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e — Stereotypes
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'Z [Eg + attribute: <Undefined> [*] & +getld)
[1] [0.1]

/3 w Stereotypen
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«Stereotypes . . i
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/‘7 A Vii\

«Stereotypes «Stereotypes «Stereotypes «Sterectypes
OneToCne OneToMany ManyToMany ManyTeOne

& + mappedBy; String [0.1] | | =] + mappedBy: String [0.1]| [ = + mappedBy: String [0.1]| |53 + optional: Boolean [0.1]
[E3 + optional: Boolean [0.1]

Figure8 Reduced version of persistence diagram

The Web TietUML group isised to profile servlet and JPRgesFigure9 represents a reduced
version from the web tier diagram.

«Sterectypes
Servlet =Sterectypes =Sterectypes
i ServletConfig ServietContext
& +initQ 111
&+ destroy() (1] 1
1] ﬁh
Stercoty 4 «Sterectypes
«Sterectypes EACIEY e GenericServiet
ServletResponse ServietRequest «S]:ereot)rpe»
spPage

£ + service()

ﬁ «5t »
«Stereotypes /1 ereotype

HttpServlet
HttpServletResponse [ \P £
«Stereotypes ”{i& + doGet()
HttpServietRequest £ + doPost()
1] £ + doPut()
3 + doDelete()

Figure9 Reduced version of the Web Tier diagram

The Servletis the main tereotype of the web tier uml diagranGenericServleinherits from
this stereotype. AGenericServlgs a protocolindependent servletHttpServietis a web serviet

that implements the methods otloGet, doPost, doPut, doDeletsnd is HTTP protocol
oriented.

In the EnterpriseBeamroup we hae the serverside component with the same name that
encapsulates the business logic of an application. Two types of enterprise bean exist in J2EE 5:

SessionBeatt performs a task for a client; optionalitymay implenent a web service
MessageDrivenBeatt acts as a listener for a particular messaging type, such as the
Java EE applications to process messages asynchronously.

FigurelOis a reduced versionfdhe EnterpriseBeatUML diagram.
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«Stereotypes “Stereotypes “Stereotyper
EnterpriseBean MessageListener Resource
L]l 55 + mappedMame: String [1]
T [£3. + description: String [1]
& + onMessage() [Eg + name: String [1]
[Eg ~+ shareable: Boolean [1]
R 3 + type: Class [1]
11
«Stereotypes «Stereotypes S
e o EJEContext IMSMessagelistener
1]
«Stereotypen
1] /\] ? \l] MessageDriven
«Stereotypes «Stereotypes «Stereotypes g + activationConfig: <Undefined> [1]
s MessageDriverContext MessageDrivenBean Q] [Eg + description: String [1]
1] [Eg + mappedMName: String [1]
[Eg + name: String [1]
1 1] [Eg + messagelistenernterface: Messagelistener [1]

Figure10 Reduced version of the Web Tier diagram

In the WebServicgroup we represent a stereotype with the same name.

«Stereotypes «Stereotypes \WebHaram

WebService WebMethod 3 + header: Boolean [1]
Eg + endpeint: <Undefined:> [1] [Eg + action: String [1] t:-:- : ”‘::riai:e'”gtllli -
3 + serviceName: <Undefined> [1] [1) 5 + cperationMame: String [1] ] " : . Eﬂode' <U;1definged> =
Eg + targetNamespace: String [1]  we=—<{ 3 + exclude: Boolean [1] '—;- ! E‘ti\l et
Eg + wsdlLocation: String [1] 1.7 Eg + params: WebParam [*] By == TG BT R E Al
Eg + method: WebMethed [1..%] [Eg + result WebResult [0.1]

[d.

(i) «Stereatyper
WebResult

Eg + header: Boolean [1]

[Eg + name: String [1]

Eg + parambMame: String [1]

Eg + targetNamespace: String [1]

Figurell Reduced version of the WebService diagram

WebServiceallow servers and ignts that communicate using XML. \WebServicehas a
collection ofWebMethodshan can be called from a client. EaélebMethodcanhaveseveral
WebParam but just oneWebResult

rcp.profile.uml

This profile extends UML by defining stereotypes for Ecliiée &ements and it is used in the
highlevel abstraction of class and component models representing-tREEI desktop
applications, in the context of the Model Understanding Toolbox (MUT). This profile is generic
enough as to represent most tie typicalstandalone desktop R&¥rsed applications such as
those implemented with SWT/JFace graphical framework.

The profile defines stereotypes for representing top RCP elements acceptingdniydplugin
contributions to its Ul, such asVorkbench PerspectiveView, Menu and ToolBar as well as
for RCRActionelements Toolbar Action, Menu Action, View Actiamd Object Actiof

® An Object Action is a particular type of action associated to concrete selected elements within a view
widget (i.e. a Tree or Grid selection)
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The Eclips&Vorkbenchesan beorganizedin sets ofPerspectivessupporting the sharing of
views betweenPerspectivesThese steregipes enable the characterization of the RCP visual
organization Additional visual elements attached to views axgewPopupMenusand
ObjectPopupMenuévhich become available on the selection of a particlasinessObjext
The workbench camlsodefine toolbar and menu actions.

Other visualcontrol objects, apart fromPopupMenuincluded in the profile aré&Vorkbench
Menuand Toolbatr which can be associated to any view or workbench (i.e. top menu and top
tool bar).

Since the RCP elements candbaracterzedby classesinterfacesor components this profile
stereotypes are defined as extensions of Ulalassifier

This profile has been designed focusing on some of the commonest RCP extension elements
defined in the RCP plugin.xml descriptor file (the @kxtension mechanism is an advanced
feature of the RCP framewolk7]).
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Figure12 Diagram of RCP UML Profile
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gui.profile.uml

The applicability of the RCP profile to slice and qualify model elemeng¢stricted to RCP
based applications, suitable for obtaining sliced PSMs. Further abstraction to PIMs requires
platform independent (Plneta-modek or profiles. Thereforeg PI GUI UML profile is required

to support model abstraction of GUI basemppications both desktop andwebtop). This
profile can complement the uttly of IFML profile (se&ection4.3) by enabling the modeling of
graphical elements, while IFML can be used to model the user interaction.

The GUI UML pfite shown inFigure 13 and Figure 14 has been designed incorporating
common GUI elements included in popular Java frameworks for building GUI applications,
notably SWT/JFadé&8] and GWT19] (but common in AWT/Swinj@0] and other frameworks

as well).This profilefocuses on the characterization of the main graphioablelingelements,
aiming at enabling their labelinin PIMs such as class and component models.

This profile describe’lApplicationsand theirUlLayout& AUlApplicationcan have one main
Menuand Toolbat

Graphical elements are classified inWidgets ActionableObjectsUIActionsand Menus
Widgetselements are classified into those which are accionable and those which are not. An
AccionableWidgetriggers an action when selected. Examples of-aotionable widgets are
Labels Images ProgressBarsr TrayNotifiers Examples oActionableWidgetsare edtable or
selectable elements, such as ButtohsstBoxes, ComboBoxes, Trees, Menul@nti$lRanels
UlPanelsre widgets that contain others that are organized according to a specific layout, such
asDialogs TabPanelsPopupPanel|sCanvasFlowPanelsSgitPanels etc.

ActionableObjectsare data objects that trigger specific actions on the GUI, such as the
adaptation of a contextual menu upon the selection of the graphical element representing the
object.

UlActionsare processes executed upon the selectar modification of the widget content by
the user. We distinguish between actions associated to tool b&o®IBarActiojy menus
(MenuAction), objects ObjectActioh and panelsRanel Actioh

Since the GUI elements can be characterized by both claswkdnterfaces, this profile
stereotypes are defined as extensions of UML::Classifier, exceptidfionableObjectshat
represent UML::Types.

dataManagement.profile.uml

This profile extends UML by defining stereotypes @server Patterrand is used irthe
extraction of higHevel PIMs for data management in the context of Model Understanding
Toolbox (MUT), se€igurel5. The profile defines stereotypes f@bserver Patterrmobjects,
subject, observer and message listener arsbadperations related with this pattern such as
update, notify observers, register observers and remove observers allowing any application
that incorporates the observer pattern to be modelled in UML.

A Layout desdbes the current widget distribution within the Ul Application, similar to RCP workbench
perspective or Web page layout.
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net.profile.uml

This profile extends UML by introducing eight stereotypes for .RIigtire16). TheWebService
stereotype is generalized W/CFServicend ASPNETServiterepresent the different kinds of
web services in the context of .NEDataStorestereotype defines the components that
manage the connection betvem the data store and the application and Entity stereotype
defines the model classes. The View stereotype defines user ASP.NET pages which are actually
user interfaces. Logging stereotypes defines the components which are responsible for logging
and finaly BLOBstereotype defines the components that constitute BLOBSs in the application.

«metaclass»
Compenent

NN

«5tereotypes «5terectypes «Stereotypes ocStereotyp‘e»\~\ «5te e «Stereotypes
ELOB WebService DataStore ObjectModel View Legging

/ smetaclass» «Stereotypes

«Stereotypes Class ‘_____‘___- Entity

WCFService

«Stereotypes
ASPMETService

Figurel6 Diagram of .NET profile
MicrosoftSharePoint.profile.uml

This profile extends UML by introducing seven stereotypes to define MicrobafeBoint
applications Applicationis generalized b$ervice ApplicatioandWeb Applicatior(seeFigure

17). A Service Applicatiois a granular component running within SharePoint providing a
particular service towards other 8tePoint components. AVeb Applicationis a basic web
based application that is a kind of plugin on top of Microsoft SharePoiList stereotype
defines one of the two types of storage mechanisms in Microsoft SharePoinLiat#tore
stereotype defineghe overall collection of Lists in a component mod@lorkflow stereotype
defines the modules running a .NET workflow inside Microsoft Sharepoint. Lastly
SharePointObjectModetlefines the structured object model enabling easy access to the
objects insideMicrosoft SharePoint.

Project Title: ARTIST Contract No. FR317859
(=) www.artist-project.eu

Page38of 57


http://www.artist-project.eu/

D10.5.1¢ Inventory d common generapurpose artefacts  Version: v1.0 Final,Date: 30/09/2014

«DataTypes
«Sterectypes ContentType
SPObjectModel
«metaclasss
Component
«Stereotypes /
ServiceApplicatio «Sterectypes
SharePointWebApplicatio
«Stereotypes «metaclasss
Workflow Class
=Stereotypes
ListStore
+ Type: ContentType [1]
=Sterectypes
List

Figurel7 Diagram of Microsoft Sharepoint profile
visio.profile.uml

This profile introduces four stereotypes targeted for Microsoft VisitisioObjectModel
stereotype defines a structured object model efin easy access to the objects inside
Microsoft Visio(seeFigurel8). Extension stereotype is generalized idtddinand COMAddIn
Both stereotypes are different techniques of creating an extension to Microsoft Yidainis
the new way of creating a .NET assembly whi@MAddInis the older way of creating a
windows COM component.

«metaclasss
Component

/

=Stereotypes
Extension

«Sterectypes
VisioObjectMode

«Stereotypes =Sterectypes
AddIn COM AddOn

Figure18 Diagram of Microsoft Visio profile
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security.profile.uml

This profile extends UML by defining stereotypestha authentication security requirement
of applications. In particular-igure 19 depicts the Java Authentication armuthorization
Service (JAA$21] UML profilewhose stereotypes can be applied tdhvé eGov use case to
identify the components that handle the JAAS authentication.

The Subject, Principal, Credential, LoginContext, LoginModuleOptimhCallbackHandler
stereotypes extend UML::Class, while theginModuleand the Callbackstereoptypes extad
the UML::Interface.

TheSubjecstereotype represents the source of a request (e.g. a person or a service) that must
be authenticated. Th&rincipalstereotype represents an authenticateflibject(one or more
Principalscan be associated to the Subjetthe authentication is successful). TBeedential
stereotype represents public or private security attributes of @Qubject (e.g.
username/password, certificates, etc.). TheginContextstereotype provides the basic
operations for authenticating subjest loading the LoginModule(s) specified in the
Configuration. The Configuration stereotype extends the UML::Artifact and specifies the
LoginModuleOptio¢s) that should be used for a particular application. In particular, the
LoginModuleOptiorstereotype deines the LoginModule(s) intended tme used and the flag
values Required Requisite Sufficienf Optiona) that control authentication behaviour. The
CallbackHandlestereotype represents the way applications interact with ss&r obtain
authentication nformation. ALoginModuleuses theCallbackHandleto gather input from
users (such as a password or smart card pin number) or to supply information to users (such as
status information).
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Figure19 Diagram of JAAS profile
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packagemanagement.profile.uml

This profile specifically targets application migrations in the .NET domain. Any migration

requires the knowledge of which external packages/components the project depends on. In

.NET there is distinctionbetween packages/compomts managed vidluGetand assemblies

included into the projectin the oldfashioned way. The profile extends UML by defining a

stereotype together with a datatype. It allows declaringlaGetPackagegrofile to any UML

Package or Component. This item cdnsaone or more NuGetPackage elements referencing

the external components. NuGetPackag®2 y i Ayad &a2YS o6l aA0 Ay F2NXI
YR GKS Ga@SNBAZ2YE | NSeFiguwe)). Y2ad AYLRNIFIYyG 2ySa

=metaclasss

«metaclasss
Component

Package

«Sterectypes «DataType»
MNuGetPackages NuGetPackage
+ component . -
[*1 Eg + id: String [1]
= + version: String [1]
[Eg + targetFramework: String [0..1]
E3 + allowedVersions: String [0..1]

(1] definedPackages

+ packages

Figure20 Package management profile

Having this distinction allows to later on, when generating the target deployment units, easily
determine whether the packages are available on the cloud platform, check whether there are
updates to these packages, repta the current packages with similar cleadmpliant
packages and so on.

5.2 Meta-models

TransformationParameters.ecore

The TransformationBrameters (Figure 21) is a simplemeta-model consisting of an EClass
named Parameter which hashree EStringattributes: name, value and type. The motivation
behind the creation of thismetamodel was the lack of parameterization in ATL
transformations. By default, ATL transformations only accept models as inputs to the
transformation, which forceshe user to change the transformation code to derive different
outputs for the same input models.

Thismeta-model enables the user to insert kexalue like information into the transformation
which can be used to make decisions on runtifibisavoids haingto change the code to
derive different results.
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4 ] platform:/resource/eu.artist.migration.mut.kdm2umlComponetView/metamodels/TransformationParams.ecore
# TransformationParams

4 [ Parameter
name : EString
value: EString

type : EString

=0 =0 =0

Figure21 TransformationParameterd/eta-model

An example usage might be to create a model conforming tontleis-modelas seen irFigure

22, and then use this model as an input for a transformation which simply filters out elements
by their features. This hypothetical transformation contains cdldat filters out elements

from the output model if any class in the input model is implementing and/cereding a class
stated in the value part of the parameter model. For a case like this, the user can change the

output model to his/her purposes by just changing the parameter information using this
approach with the aiaf this metamodel

<?xml version="1.8" encoding="IS0-8859-1"7>

<xmi:XMI xmizversion="2.8" xmlns:xmi="http:/ www.omg.org/ XMI"
xmlns="platform: /resource/eu.artist.m2m. componentextraction/metamodel/TransformationParams. ecore™>
<Parameter name="implementing filter"” type="implementing” value="Serializable”»</Parameter:
<Parameter name="extending_filter” type="extending” value="Dato™:</Parameter:

</ wmi s XMI>

Figure22 An example model conforming to TransformationParameters

RSDL.xsd

As the CloudML@ARTIST language has been extended to support SaaS services or 3rd party
servicesthere was a need to be able to describe these services. This is noteaanihpart of
the extension itselfA reference to a description is usgdstead.

As the preferred way nowadays is to use REST based services (as opposed to SOAR services
these services could be described using the language called RSDL (RESTEUD&sawjition
Languag®. As no actual usable schemas of this language have been found online but merely
descriptions thereof, our own schema compliant with the RSDL description has been created
within the context of the ARTIST project. It consists ofrttaén concepts found within RESTful

sewvices such as request, response gragdameters inside the body or through the questying
and so onSeeFigure23).

8 http://schemas.xmlsoap.org/wsdl/
° http://en.wikipedia.org/wiki/RSDL
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- (8] general_metadata
. [&] header
- [8] headers
. [e] link
- [e] linkCapabilities
. (8| parameter
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- 8] request
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- [e] wrl
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i) Annctations

Source | Semantics | Syntax

Figure23 RSDImeta-model

Models conforming tathis particular RSDL schemdescribing a servicesan bereferenced
inside the SaaS models. The main usigehis description is to eventuallgeneratesource
code (or stub code at leasgnabling the integration ofthese services in thenigrated
appliation. It can also be used independentlfor example to automatically generate
documentation of these services.

5.3 M2M transformations
UML Copy

UML Copy is an ATL module that produces an exact copy of the input UML maslerery
useful combined withspecific ATL modules (e.g. M2MTSs) that introduce modifications in the
input UML model (to produce different output models), without requirsmecifyingATL rules

for every UML element defined ithe input meta-model This approach reduces significantly
the complexity and efforts required to create new M2MTs and their length.

UML Copy is typically used in a M2MT composition by being superimposed by the main
transformation ATL module (in the composition). Superimpositi#] is sypported in ATL by
different engines. In particular, it img used by the EMFTVM engi28].

UML Copy has been automatically generated for the UML 2 4n@td-model (EMF Ecore
instance) shippedvithin the Eclipse UML2 Plug[24], using the Ecore EMF M2MT Copy
Generatot® provided by the Software &lnguage Lab of Vrije Universjs).

YEModelCopyGenerator ATL plugin is downloadable at:
http://soft. vub.ac.be/viewvc/UML2CaseStudies/uml2ansformations/transformations
offline/EModelCopyGenerator.atl?view=log
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