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Executive Summary

Thisdocument provides ta specification of the interoperable ARTIST architegtatéV33?,

the final specificationof the architectureof the entire ARTISTuie. This architecture was
aiming to ensure a smootimteroperahlity at conceptual, functional andethnicallevel of

its different building blocks, i.e. tool3he ARTIST suite enables usergdalizethe ARTIST
methodology during the migration of legacy applications to the Cloud, by providing a
comprehensive set of toglsnamed as ARTIST suitehich assist users to complete the
methodology tasks.

ARTIST, as an IP project, comprises diverse technical and scientific activities that contribute
altogether to the jointmaterialisationof ARTIST techniques and tools. However, a successful
instantiation ofthese techniques and tools requires Bmegrated architecturedescribedin

this document, which aims toa) converge thee different conceptual and technical
approaches and) detect andfix potential interoperability misalignments that may occur
during the phasesof tool design and development. In this waye can avoid potential
technical flaws whichif were detected on late development plsas, could bénardly fixed,
therefore compromisinghe fulfilment of the project objectives.

In this scope, the gbal and interoperable architecture described in the document aims to:

9 provide an overall and comprehensive conceptual and foneti description of the
ARTISTuste, checkinghe complete coverage of thmethodologytechnical task’

1 ensure a smooth careptual and technicahteroperabilityamong ARTIST tools that
guarantees a correct instantiation of the methodology tasks,

9 describethe toolsinteroperability needs in terms of work products consumed and
provided byeach tool,as well aother interoperabilityaspects such as thequired
and exposed interfaces, protocofsrmats, etc,

9 provide a technical approacthat fulfils the interoperability needs collected in
above bullet point,

1 provide a detailed structural and behavioural viefithe different tools, grouped on
paclages of related functionality,

91 provide a sound and reliable tool approach for supporting the migration of both Java
and .NET applications

An overall functional description ofthe ARTISTuste, alignedwith the methodlogy and
focused on checking its complete coveraeintroduced in sectior2. This section groups
the different tools by their related role plag in the instantiation of the methodology. Thus,
this section provides a functional description of the tools involved in: a) therpgeation
phase, including tools for the migration feasibility assessment #rel methodology

#Month 33

® Process and business ARTIST methodology tasks that require tool swwpoglso partially
supported by the ARTIST suite, although most of ARTIST tools are intended to support the technical
tasks.

ProjectTitle: ARTIST Contract No. FR317859
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customisation, b) the migran phase, including tools fahe application discovery and
understanding, and fothe applicationmodernization c) the postmigration phase, including
tools forthe validation and certification, and d) the tool support fhe target environment
speciftation.

Section3 providesa detaileddescription ofthe ARTISTools, grouped in packages of related
functionalities This section provides both structural and behavioural views of each package,
and the interoperability among tools in terms of a) required and exposed interfaces, b)
sequenced timelineFor each tool, this section identifies its input and output artefacts
Input artefacts can be provided by the user him/herselfberthe output of another tool.
These intettool dependencies (iterms of artefact exchangeare highlightedin the section.
Besides, the section identifies other possible ifttmol dependencis, particularly those
related with functionality required by one tool and provided by another, which are specified
as APIs (e.g. through exposed interface$his section also discusses what tool
interdependencies can be automated (e.g. programmaticaliguph APIs) or managed by
user interactionsln particular the user interaction models are specified in the behavioural
sequence diagrams.

The 0bols interoperability issue has been addressedrom the earlier design and
developmentphases, and monitored ahg the entire development lifeycle paying special
attention to detect and solve amgventualinter-tool misalignmentAs a consequence, some
inter-tool architecture changes havéeen adopted and are reported in this final
specification.

Sectiond addresses the challenge of supporting both Java and .NET migration, by describing
a sound and reliable approach that combirieslipsebased components wh some Sparx
Enterprise ArchitecEA) supporf. Sparx develped some EA adebns that enable the
discovery of .NET applications, producing UML models, which can be imported (through XMl
[10]) by the Eclipstbased ARTIST tools, notalitpm the Model Understanding Tdobx.
However, this approach could not be the most suitable for some users involved in the
migration of .NET appktions It requires the usage of diverse technologies, including EA
and the Eclipsbased ARTIST suite, to be added to the natural choice for .NET development:
Microsoft Visual Studio. Overcoming these limitations is challenging, because the existing
relevant baseline support foopen sourceMDE techniques are Eclipbased. Nonetheless,
ARTIST consortiumddressedthe support for C# model discovery and target generation,
seamlessly integrated within the Eclipbased ARTIST suifEhis section also desceb the
baseline frameworks chosen for the instantiation of the ARTIST stk the suite
deployment layout (according to this baseline).

Section5 concludes the document by summarising the most important topics coyeied
current limitations of the architecture and the future work foreseen.

Appendix Aprovides a detailed description of the interfaces provided by each tool.

*With additional adeons being developed in ARTIST project.
ProjectTitle: ARTIST Contract No. FR317859
() CEE www.artist-project.eu
Paged of 61



D64.2 ¢ ARTISTntegrated ArchitecturéM33) Version: €.0¢ Fina| Date:30/06/2015

To conclude,previous vesions of thisdocument(including working documentsyere used
in ARTIST during the design and implementatiorteahnologiesand tools,in order to

ensure they are conceptually and technically aligned and compatible with otmeponents
they might needto interoperate with.
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1 Introduction

This documentprovides the M33 description of the ARTIST integrated architectuite.
collects anddescribes the main function&bols that constitute the ARTISHite, that is, the
comprehensive set of toolthat enables users to inahtiate the ARTIST methodologj
within a projecton migratingapplication to the Cloud.

ARTISTools are desribed as funtonal blocks, as one of the purposes of this high level
architecture is to provide an overalhd comprehensivéunctional description of the entire
ARTISBuite. The internal representation of the tool (i.e. its internal technical specification)
is not aldressed in the document and left tocorrespondingtechnical reports(for each
individualtool) that describe them.

This overall description aims to prove a complete and correct coverage of the ARTIST
methodology. In this sense, we check whettiee ARTISTools suite covers the entire
methodology, particularly the technical tasks at functional level.

Special attentionis being paid to addressthe interoperability concerns, that is, the
dependencies betweetools and the technical wathesedependencies are managethis is

of primary importance for an IP project like ARTIST, as many building blocks collaborates
together to instantiate common functionalgés Thus,an earlier detection of potential
interoperability issues hekd us toincorpaate them as drivers othe technical design of
each specific too] ensuring asmooth and seamless integratiomnteroperability implies
different dimensiongdo take care of, which allowidentifying and defining

1 The nessage exchange, including compditipi of data content (semantic
alignment), data format, serialization format, etc.

I The &changeprotocoldchannels andthe technical approachesto support tool
interoperability.

9 Userdriven interaction model, as we foresee mosttbé interoperability situations
are driven by endisers.

This analysis enables us to obtain an earlier detection of possible conceptual and technical
misalignments (among tool providers), either at conceptual (i.e. semantics), functonal
technical levelBased on this, this doment proposesa harmonized conceptual, functional

and technical common view that removes these misalignments and enables the specification
(by each tool provider) ofreinteroperable tool design.

In particular, we identify the dependencies betwetols by detecting the products they
consume (as inputs)and produce (as outputs)Moreover, we also detect other
deperdencies (beyond product provision and consumption), formalizedfumgtional
requirements and normally satisfied by required and exposed fates (i.e. application
programming interface (API)).

Because thARTISTuste supports, as starting point, the migration of both Java and .NET
based applications, thidocument addresses hothe ARTISTBuite covers both platforms.
Nevertheless, it is with mentioning that the ARTIST methodology is generic enough to

ProjectTitle: ARTIST Contract No. FR317859
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cover all prgramming languagesalthough the ARTIST suités currently focused (for
practical reasons)n the support for migrating .NET and Java based applications.

This document is structed as follows Section2 provides an overall conceptual and
functional intoduction to the entire ARTISTuite, organisedaccording to the ARTIST
methodology. Sectior provides both individualy and on the scope of its functional group,
a more detailed description of each ARTIST tdwmm both structural (i.e. component
dependencies, required and provided interfaces, etc.) and behavioural (i.e. teryporal
ordered interactions)perspective focusingmainly on interoperability concerns. Sectioh
describes the ARTIST suite coverage for the migration of Java and .NET based applications
and provides a deployment view of the entire ARTIST suite. SeBtiooncludes the
documentby summarising the most importarntbpicscoveredandthe current limitationsof

the proposedarchitecture The APPENDIX: Axposed Interfacedescribes the interfaces
exposed by each tool included in the ARTIST suite.

The content of this document is an update of the first D6.4.1 ARTIST Integuateitecture
delivered in M15, which descridethe ARTIST Suite architecture. The sections that have
been updated from previous document version are labelled With "fabel.

2 Overview of the ARTIST Integrated Conceptual Architecture
UPDATE

This sectiorsketches the structural iew of the ARTISTEuite architecture. More elaborated
behaviouraland structural views ofthis architecture will come in next sections. The
architecture is presented here as a complement (frantealization perspectiyeto the
ARTSTmigrationmethodologyasspecifiedin [1].

The ARTISSuitearchitecture €f.

Figurel) is structured in blocks that correspond to the main ARTIST methodology phases,
i.e. premigration, migration and posnigration. The correspondindRTISTools have been
identified andclassified at functional levelccording totheir mainfunctionalies, but are

not necessarily implementedbllowing strictly this tool distribution. Arrows in this UML
package diagram describe dependencies between tool packages.

Sometools would eventually depend on results obtainédm actions undertaken by other
tools. Thisis represented in the overall architecture diagram by a dependency connection
between the packageghese tools belong to. We will provide more details otool
interoperability in next sections.

ProjectTitle: ARTIST Contract No. FR317859
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2.1 Tools for Migration Feasibility Assessment

Migration feasibility assessmentpackage will assist engsers during the prenigration
phase on decisiomaking activities thatestimates the benefits, risks or costs ahe
migration. This package includes the followiogls:
Maturity AssessmentTool (MAT) enables enelisers to estimatethe existing gap
between theexistingapplication(as i9 and the migrated applicatio(to be) in terms
of business and technical (i.e. architecture) conceM&T outcome report depicts
the position of the initial and final situatios of the existing aplication in a
guadrant but also elaborate®n global migration goals and recommendatioasd
assists users tmlentify/selectpossible target Cloud environments.
BusinessFeasibility Tool (BFT)allows decision makers evaluatinghe business
aspects of the migration, including cost estimations, target business models,
migration risks or organisation level processBET supports its users to learn how
the organisational changes required to support the new Cloased deployment
schema of the migrated application may impactompany/organization
Technical Feasibility Tool (TFT)provides estimation based ona migration task
breakdown and metrics computation, of the technical complexity agitbrts
required by the migration.

2.2 Toolsfor ARTIST Methodology customisation

Methodology customisation package based on the results of thenigration feasibility
assessment, provides a tailoredodernizationblueprint, that is, a personalisation of the
ARTIS§enericmigrationmethodology to tke concretemodernizationproject. This package
includes:
Methodology Processtool (MPT) based on the results processed and obtained
during themigration feasibilityassessment, defines a customizmigration process
tailored to the concrete migration needs of the existing applicationThe
methodology process tool shows the customized process in detail, its baskg
broken down in a stefpy-step process includinglinksto invoke the tools required
to accomplish eacindividualtask.

2.3 Tools for Target Environment Specification

The targetenvironment specificationpackageworks offline to provide model descriptions

of the various target Cloud environments, that is, models that characterize the features and
services offered by Cloud providers and ofigd These features will be further used by
ARTIST users to express migration requirements on the ta@etid environment
Moreover, this packagallowsto characterize the behaviourf@pplications deployed in
target Clouds, and classify thewa a stereotypedtaxonomy according to their average
behaviour.Based on these requirements, the Cloud environment models and the taxonomy
classification the ARTIST suite assists the user to decide which Cloud environment better
fulfils his/her application neds.

Thetools of this package are the followioges

ProjectTitle: ARTIST Contract No. FR317859
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Profiling Tool (PT) profiles applications and benchmarks in order to acquire a
number of runtime parameters that can be used in order to characterize their usage
of the resourcesife. for CPU usage itan be CPU%, cache hits/misses, /O, context
switches etc.). Preferably, this is done on a reference platform for easier and
meaningful comparison, e.g. the developer's hardware. The purpose of the PT is to
acquire these runtime values of concrete paraers so that they can be used in the
next phase during the classification process.

BenchmarkingTest Suite (BTS computes benchmarking metrics on selected Cloud
environments in order to characterize their performance and capabilitiesS uBds
these resuks to populate models (compliant tine ARTISTloudML[4] meta-model)

in the ARTIST repository, which are subsequently used for the characterization of the
functional and performance aspects of the target environments during the
expression of migration requirements

PerformanceSereotype dassification Tool (PSCT)s used to classify applications
according toa performancestereotype taxonomy. The classifiimam tool compare

the runtime traces/footprint of arbitrary application components to the runtime
trace/footprint of the benchmarks in order taentify the category theapplication
component belongs to. After this identification, the tool can seaitththe BTS
results, in order to determine the best matching Cloud infrastructure or platform.

Moreover, BTSpopulates the ARTIST repository withnodel instances that describthe
features of somearget Cloud environmentsThe modelling process has two braash

1 Application Type Taxonomy modethe purpose of this model is to capture the
different application types and the way they utilize the underlying resources
(storage, CPU, GPU and network). Different types are defined based dlifereal
applications andhey all end up in the same base footprint types, which indicate
how they utilize the resources. Examples of such footprints may be cache hits, cache
misses, CPU utilization etc.

9 Provider description modelthe purpose of this model is to capture featurasd
characteristics of the target platforms such as cost, availability, performance
information etc. The performance is measured by the execution of the benchmarks
(and theircorrespondingscores, usually time&o-finish) done by thd8TS

2.4 Tools for Application Discovery and Understanding

Model Discovery Todlox (MDT) and Model Understanding Toddox (MUT), under the
Application Discovery & Understandingackage, provide discovery and then understanding
capabilities fronthe existingapplication at diferent levels of complexity, ranging from very
low level detal to higher abstractons accordng to different concerns/views.This
representationis realized by inspecting thartefacts of the existingpplication including
not only program code but angther possibleartefacts i.e.; configuration files, data source
schema, etc.

Model Discovery ToolboXMDT)enables modellers to obtain raw (e.g. low level)

platform specific models (PSM) that describe tumtent of theexistingapplication

and its artefats. MDTusers can rely ona taxonomy of artefacts in order to guide
ProjectTitle: ARTIST Contract No. FR317859
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the detection, classification and parsing of such artefacts and incorporate their
relevant content to the raw PSM. ARTIST offers two specializations of )i :
Discovery Todlox and .NET Discovery Tdombx, specialised on the analysis and
modelling of Java and .NET application

Model Understanding ToolboXMUT) enables modellers to obtain higher level
platform independent models (PIM) from the PSpteducedby the MDT. MUT uses

a setof specificmodetto-model (M2M) transformations t@eneratedifferent PIM
views, addressing different modelling concerns.

2.5 Tools for Modernization

Modernization package assistthe enduser in the process of transformingis/her
applicationinto a new verson of this applicatiorthat satisfies the migration goals and can
be deployed onto theselected Cloudarget environment. Thaools of the modernization
package are the following:
Goal Modelling Editor (GMB enables the endiser (i) to expressmigration
requirements(about the desired target environmentn the models that describe
the existingapplication and (ii) to search for and select target Cloud providers that
match the migratiorrequirementsand application taxonomy classification
Cloudification/Optimization Toolbox (COT)adaptsand ultimatelyoptimize by using
transformationtechniques the models of theexistingapplication models into the
target compliant models satisfygthe target requirements.
Code GenerationToolbox (CG’) and Deployment Tool (DT) generate out of the
transformed models, the compilable code and deployment descriptors theused
needs in order to generate a deployable application bundle, compatible tivéh
selected target Cloud environment.
Reusability Trace ToqRTT)enables the traceability between thexistingsource
code and the model viewshen applying a set of M2M and M2T transformations
during themodernizationphase.

Both application discovery and understandingackage and thamodernization package,
whichwork at model levelwill also includdools to design and use metaodels, extract or
create modelsexpress requirements on them, and transform them by applying model to
model (M2M) and model to text (M2T) transformatidns
M2M Transformation Tool (M2MTT) provides modeto-model transformation
(M2MT) capabilitiesrequired by some MDFE tools, such as the OT in order to
transform models by applying specific M2MT to them.
M2T Transformation Too(M2TTT)providesmodeko-text transformation (M2TT)
capabilitiesrequired by some MDFE tools, such as the TGT, to generate textual
artefacts such as source code and other artefacts from given models.

® These components constitute the baseline framework for both packages are not explicitly
included in this integrated architecture, although referenced, to keep the focus on the functional
representation of the architecture.
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Both M2MTT and M2TTT provide baseline support for ARSTIST tools that require applying
transformations to models. As sucthese tools do not implement any concrete ARTIST
methodology task, but provide the transformation technology required by some.

2.6 Tools for Validation and Certification

Finally, during the posgnigration phase, the following ARTI®lidation and certificaton
packageools areused
Testing toolenables the endiser (i) to verify the behavioural equivalenicetween
the migrated application and theriginalapplication (functional requirements), and
(i) to validate the fulfilment of the general migration de®a(nonfunctional
requirements). Two different versions of the testing tool for verifying the
behavioural equivalence have been considered:
Test-Case basedehavioural EquivalenceTool (TCbBETWwhich determines the
behavioural equivalence between theriginal and migrated applications
through the model based simulation of abstract test cases (e.g. at PIM level)
obtained fromboth the originaland migrated applicatiorAdditionally, this tool
generates coddevel test cases in order to test the migrategplication.
End-User basedBehavioural EqquivalenceTool (EUbBET which determines the
behavioural equivalence between theriginal and migrated applications, by
recording series of experiment logs obtained through the testing by end users of
both the original and migrated applicationsTheselogs are abstracted and
compared to determine equivalent behaviour.

The nonfunctional verification is assessed by the

f  Non-Functional Verification Tool (NFRVT) which computes quality metrics on
migrated applicatio, computed through moddbased simulation.

SbSpCertification Tool (SbSpCTgnablescertifiers to check the migrated application
against quality standards to determintee achievedquality level (Gold, Silveand
Bronzg.

2.7 ARTIST Repository

A central role inthe ARTIST architecture is played by thRTIST repositorya central
repository of reusable model driven engineering (MDE) artefacts, e.g.-metkels, M2M

and M2T transformations, generic model, etc., which are produced and consumed at
different phases of the ARTIST migration methodology. This artefact repository is essential
to the ARTIST approach, sinpeoducing generic and reusable (in multiple domains)
artefacts is a complex and time consuming taBlerefore their availability forfurther re-

usage at any time oim any migration project will simplify andignificantlyreduce the
migration efforts and costsARTISTools can access theARTIST repositorgirectly or
through the ARTISMarketplace producing and consumingequired artefacts. Theaccess

® These components, with similar functional scope, have been merged into one in this overall
architecture diagram in order to simplify it.
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through the ARTIST Marketplace offets the clients browsingand searcing capabilities
into the repository.

3 Detailed ARTIST integrated architecture

This section provides a detailed description, both structural and behealiof the ARTIST
functional tools introduced in previous sectiorStructural views identify the different
packagetools, the artefacts they provide and consuraed the interfaces they expose and
consumein order to interactwith each other(i.e. exchangig information) Structural views
also depict interoperability dependencies witkools of other packagedBehavioural views
provide a usecentricanddynamic description of the interactions between ttomls.

A detailed description of the interfaces exposed by each tool is included iIARRENDIX: A
Exposed Interfaces

Note that the interfaces and methods they contain, which are introduced in next
subsectionsuse interface names andmethod signatures that are merely indicative. These
names and signatures have been chosgrconceptual levelaiming to communicatehe
conceptual artefacts exchanged between the tools. Likely, during the tools design and
development phases, these names and signatutemve been replaced by their
implementation counterparts.

3.1 Tools for Migration Feasibility AssessmentUPDATE

Took in ARTSTmodernizationassessment packagee: Maturity Assessment TooMAT)’
[14], Technical Feasibility Tool (THEB] and BusinesBeasibility Tool (BFT)6].

3.1.1 Structural description

MAT receives as ingduthe information that the userprovides throughthe MAT
guestionnaireand producesas outputseveralMAT repors, which are serializedinto the
dza SN & Ba trhé ARTISS repositdryThese MAT repors, namely: theend-user
report, the MPT report and the GML repodpntaina RS G Af SR RSAONARLIGA2Y
answers to the MAT questionnaire, some figures like itikguadrant position, migration
goals and recommendationés suggested by their names, thedAT reportsare consumed
by other tools: TFT, BFT, the Methodology BsscTool (MPT) the Reusability Trace Tool
(RTT)nd different Testing Tools (TT)Eventually, the migration goal model produced by
MAT can be further edited by the user, using the GdatlellingEditor (GME)Additionally,
MAT compiles a common iRepdmtended for enduser consumption}hat integratesthe
most relevant results of the prmigration phase, generated by MAT, TFT and BFT.

" ARTIST tool names and acronyms are introduced in each section to help readers to identify them.
® By workspace, we refer to the Eclipse workspace, a concretsyfifem directory managed by the
Eclipse IDE.

?In case of collaborative projects.

Y MPT is introduced in next section.

1 They will be introduced in the Testing and Validation section.
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TFTmanages different inputs: i) the MAIMLreport (i.e.the migration goalsnodelandthe

suggested Cloud target emohment) andii) a high level PIMi.e. component modglof the

existing applicatin. Inputs will be selected by the user (i.the MAT report,the PIM

representing the existing applicatipnTFT produces a TFT report whiclsasedinto the

dza SNDa ¢2N] aLl O0S Fa ¢Sttt d ¢KAAtedidchlmiydEtionO2y G+ Ay &
tasks and estimated efforts. TFT repsitonsumed byhe MPTand the BFT

cmp ARTIST Migration Feasibility ﬁssessmem/

ehigrations
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Reusability Trace Tool $:|
iHTT
ePre-Migrations
Migratian Fasih]l GoalModel|  Goal Modeling Editor 2]
Maturity Assessment ] workspace
Tool

MAT ehligration Pre-Migrations
R Application Discovery & Understanding
eport
Technical Feasibility $:|
Tool
workspace 00 {#Model Understanding Toolbox 8]
MAT report) yorkepace
TFT Report
Business Feasihility $:| «Pre-Migrations
Tool NTET Methodology Customization
warkspace Report
i
\\ Methodology Process Tool $:|
1'\
\ .
Business Sce{]arios i

!
Al

«Post—hﬂigration,Migratinn,F're—Migrat\ran,Evolutiun»
Migration Artefacts Reuse & Evoluﬂ\on

\]
IRepositarySeNice\%

ARTIST Repository $:|

Figure2 Migration FeasibilityAssessment package

BFT also manages different inputs: i) the MAT report, ii) the TFT report (i.e. effort
breakdown) and iiipusiness scenarios stored in the ARTIST reposiéarpefore, both MAT

and TFT reports are selected by the user, while target Cloud models can be obtained by BFT
Fdzi2YIF GAOFEf& FNRBY (GKS NBLRAAGZ2ZNE® . C¢ LINRBRdAzOS

ProjectTitle: ARTIST Contract No. FR317859
() CEE www.artist-project.eu
Pagel9of 61



D64.2 ¢ ARTISTntegrated ArchitecturéM33) Version: €.0¢ Fina| Date:30/06/2015

workspace as well. This report contaid$| time sges and analysis of costs, benefits,
operational risks oorganizational changes

As depicted irFigure2, tools from ARTISTodernizationassessmenpackage interact with

each other, mostly asynchronously (e.g. udgven) by exchanging XML reports through the

user workspace. As stated before, MAT report is consumed by both BFT and TFT. BFT
consumes the MAT business report on future applicationasibn. TFT consumes the
migration goalsmodel created by MAT. In turn, BFT can consume TFT effort and task
breakdown analysis.

TFT could also use information provided by the Reusability TraceéJRi6T) to understand
the percentage of reusable source @dvailable for a component, since this percentage
may impact the estimation of the effort required to migrate the component.

Finally, the reports produced by MARITFT are imported (through the workspace) by the
MPT to instantiate the specifimodernizdion methodology according to the migration
project.

3.1.2 Behavioral description

Squence diagranin jError! No se encuentra el origen de la referencikescribes thauser
centricbehaviour ofmigraion feasibilityassessment tools.

The migration feasibility assessment can be an iterative process, as thé esergo back
and forth iteratively to modify any input provided at any task of this process in order to
refine the obtained results.

The user starts by assessing the maturity of the existing application, performing both the

technical and business evaluation using MAT. This analysis (for technical and business
dimensions) can be done in parallel or sequentially (as depicted in the segjukagram).

¢CKA& GF&al NBldzANBSa dzaSNRa FyagSNR G2 GKS YU (dz
maturity report containingesponses omoth the businesstechnicaland processections is

provided aswell as the migration goals model

Next, theuser can evaluate the technical feasibility of the migration using the TFT. The user
selects a MAT report from his/her workspade frder to obtain the migration goals).
Moreover, the user selectsldMLcomponentmodel of his/herapplication and requestTFT

to load it Alternatively, the user can select a UML class model of his/her application and
requests MUT to provide a higavel component model representation of that applicatian

After performing the technical feasibility analysis, TFT providespart that includes a
breakdown of migration tasks and their estimated efforts, which the user saves in his/her
workspace.

*To simplify the description, both the UML sequence diagrams and textual description refer to users
of the tools wihout specifying their roles on concrete process steps, as detailed in the ARTIST

methodology[1]

YA component PIM
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Figure3 Migration Feasibility Assessment process

Then the user proceedswith the evaluation ofthe busiress feasibility of the migratign
using theBFT. This task requires assessment reports obtained from the MAT and TET, and
list of business scenarios (not included in the sequence diagrams since they are loaded
automatically by the BFTAfter performingthe business feasibility analysis, BFT provides a
report that contains results of e business analysis such asl Kithe series metrics,
enterprise model, risk analysis, busingsscess, ROI or payback, which the user saves in
his/her workspacer in the ARTIST repository

At this point of this phase, after having assessed the maturity, technical and business
feasibility of the migration, theisercaniterate again over the whole process refinihgs/her
inputs in order to obtairamore precise or refing assessment. At the end of thphase, the
migration assessmertoncludes withthe decision of proceeding with the migration or-re
evaluatingthe migration assessment (or even withdriag).

The nextsequence diagrandetails the specificinteractions betweenmigration feasibility
assessment package tools and other ARTIST tools duringhdigernizationassessment
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phase.As shown inFigure4®, only TFT requires interactingith tools located in other
technical packages.

Concretely, the TFT requirésteractingwith the MUT in orderto obtain high level (PIM)
modek (viewg of the existingapplication,accordingto several concerns, to be detained
from the deep analysis of thartefacts.In particular, TFT requires component modeishe
application Moreover, during the technical evaluation, thieermay (optionally) introduce
migration requirements owomponentsusing theGME Thesaequirements are used by the
TFT to derive migration tasks that could affect identified application components.
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Figure4 External dependencies on thenigration feasibility assessment

3.2 Toolsfor ARTIST Methodology customisation

At the end of the ARTIST pmagration phase, after a positivieasibility assessment (e.g.
migration accepted), the remadier of the ARTIST migration process can be tailored to the
specific characteristics of the migration project (ifee concreteapplicationto be migrated
and the expressedmigration goals) using th#ethodology Process TodMPT) [2]. The
objective is tocreate a specific blueprint for the magion project, that is, a specialization of
the ARTIST methodologyMPT renders the customized methodology a graphical
representation showingtasksfor each ARTIST phazswidgets logically connected through

*The interface exposed by an ARTIST tool awdlin the sequence diagrams includes methods that
provide the artefacts produced by the tool, using the signatprevide<Artefact> In interface
diagrams this approach is the most convenient for method namihgit reads weird in sequence
diagrams, beause the method message seems to stream from the caller, as if the caller would
provide the artefact, when it is the called method which actually does.
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the ARTIST methodology workflow. Moreoveach task widget includes links to the tools
that couldbe used to accomplish iThus selecting a task enablesodellersto trigger in the
ARTIST integratedals siite (e.g. Eclipse environment) the corresponding task tool.

3.2.1 Structural description

As shavn inFigure5, MPT useseports generated during the early assessment phase by the
MAT, the TFT and the BFT, sintkese reports contain the informationrequired to
particularize the ARTIST methodologytlie concrete migration project. These reportan

be loaded bythe user inthe MPT fromhis/her workspace.

As commented before, the MPT can programmatically launch any required ARTISTotool
accomplish any of the tasks described in the tailored methagioldueprint.

cmp ARTIST Methodology Customization /

«Pre-Migrations
Migration Feasibility Assessment

Maturity Assessment $:|

Tool \ «Pre-Migrations ARTIST Suite

| MAT Methodology Customization
Report
~J

Technical Feasibility 8] TFT ARTIST Tool 8]
Toel Repart ICampaongn

BFT.~ warkspace
|-FHeport

Business Feasibility E/

Tool

Figure5 Methodology customisationpackage

3.2.2 Behavioral description

Next sequence diagran(Figure 6) depicts the usercentric processhat customize the
ARTIST methodologysing MPT

After the migration feasibility assessment, once the migration has been accepted, the user
uses MPT to cigmize the ARTIST methodology to his/her concrete migration project, using
the technical and business assessment reports obtained during the previous phase. MPT
creates a tailored migration blueprint, consisting in the concrete instantiation of remaining
ARTIST phases and tasks. As MPT requires importing the feasibility assessment reports, the
user is prompted to select the MAT, TFT and BFT reports from his/her workspace. Once the
methodology customized blueprint has been created through the MPT, the umer c
asynchronously launch the ARTIST tool(s) required to accomplish any task included in the
blueprint.

'® This feature mostly considers ARTIST tools implemented as Eclipse plugins, integrated within the
same MPT Eclipse instance, although Wdabed ARTIST tools can be also launched.
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Figure6 Methodology personalization process

3.3 Tools for Target Environment Specification UPDATE

Took in ARTIST targetnvironment specification package arthe Profiling Tool (PT),
Benchmarking Test Suit@BTS andPerformance Stereotype classification TA®ISCT).

3.3.1 Structural description

Figure 7 depicts the structural relationships among the tools in the target environment
specification package. BTS uses Cloud provider specific benchmarking tools to benchmark
providers and obtain benchmark scores, which are useddpufate Cloud environment
models in the ARTIST reposittry

PT uses a set of profiling tests, a set of benchmarks for application categories and selected
existing components in order to obtain runtime traces for thecomponentsand the
benchmarks for appiation categories on a referea environment. As a result both runtime
traces for components and benchmarks are collected. PT needs to request BTS to install the
benchmarks on the reference environment.

PSTC compares the runtime traces for components and benchmarks obtained by the PT, and
classifies the components tbe nearest benchmarks.

Other package tools will interact with this package tools in order to obtain some
benchmarking scores and profilingaces. In particular, the NFR Verification Tool (NFRVT)
uses benchmark scores and profiling traces.

In the diagram, BTS accesses the ARTIST marketplace to provide the Giooingnt models
which are stored in the repository. ARTIST tools have no direct access to the repository but rather
through the marketplace, as explained in sectibi
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Figure7 Targetenvironment specification package

3.3.2 Behavioral description

Figure8 describes the offline behaviour tie tools in theTarget Specification pkage.
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Figure8 Targetenvironment specification process

ARTISTenchmark profilersuse BTS to benchmark the performance and capabilities of
Cloud environments, and obtain the corresponding benchmark scores. These scores are
processed to complete the model representation of these Cloud environments, available in
the ARTIST repository, for i at several phases of the ARTIST migration methodology.

Asynchronously application developersan also evaluate the behaviour of application
components in order to capture patterns on the usage of Cloud resources which, in turn, are
used to classify th average behaviour of the application component for latter estimation on
required Cloud provider resources. For this, PT is used to obtain runtime profiles for both
the application component itself and some representative benchmarks for each type of real
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life applications, in a reference environment. As the benchmarks need to be deployed and
executed in the reference environment, PT requests BTS to install them.

In a last step, theapplication developersise the PSTC to classify each concrete existing
application component according to the nearest application type, based on the runtime
profiles obtained by PT for the component and the benchmark that represent that group of
applications.

3.4 Tools for Application Discovery and Understanding UPDATE

Took in ARTIST application discovery and understanding packagdeModel Discovery
Toolbox(MDT)[17] (two version available: Java Discovery Toolbox, .NET Bigcbwolbox)
andModel Understanding ToolboMUT)[18].

3.4.1 Structural description

The structural organization of thapplication discovery and understanding packadge
depicted inFigure9. There are two flavours of the MDT, one supporting the discovery of
Javabased applications, another one supporting .NET agiitins. MDTconsumes selected
artefacts of the existingapplication (i.e. source code, configuration files,.emndprovides
low-level PSMs of the application through its iIMDT interface. This interface can be accessed
programmatically (notably by the MU&s depicted in the component diagram) or through

the Eclipse workspat® MDT provide an interface to the Reusability Tea€ool (RTT), from

the modernizationpackagethat tracesexistingcode to elements included in the discovered
models.
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Figure9 Application discovery and understandingackage

'8 Users can store and access low level PSM obtained by the MDT using the workspace. For instance,
such models can be inspected using Eclipse UML2 tools or Papyrus UML editor.
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MDT relies on M2M Transformation T&9las it eventually requires applying M2M
transformations to convert the obtained PSMs into models instances of another-meta
modef®.

MUT consumes the PSMs provided by MDT and produces high level PIMs through its iIMUT
interface. MUT also relies on M2M Transformation Tool, as it requires applying M2M
transformations to convert the PSMs obtained by the MDT into a number of different PIM
views. MUT is used by the TFT to obtain high level PIM component views of the existing
application through its iMUT interface (via the Eclipse workspace) and to inspect the main
characteristics for each component, in order to determine its required migratidstas

3.4.2 Behavioral description

Figure 10 outlines the behaviour ofthis package tools during the discovery and
understanding of theexistingapplication. This process can be conducted dubinth the

early assessment of the praigration phase and at the beginning of the migration phase,
when a deeper analysis of thexistingapplicationis required The process starts with the
userselecting the application and requesting the MDT to discave6M that represents the
application Ths task requires access (at least partially) to the source of the applicatien

0 SNXY & a2 dzNabybattefatBndt SriiEsoulite2code) required to build and execute the
application. As a result of this task, intermedidl&IL PSM of the existingapplication are
obtained. Depending on the application nature (e.g. Java or .NET), the corresponding
specialized MD1ool is used.

Fromthe PSMs of the application, the user requests to the M Build high level PIMs. In
general, the PIM models generatbg MUT can offer different views: component, services,
data schemas and so off. Eventually, MDT may require to use the M2MTT in order to
convert certain low level PSM models into others.

% This component belongs to the baseline of thodernization package as ebcribed in a next
section.

% For instance, in order to transform model instances of the Modisco Java-medz! into model
instances of UML metmodel.

#n this sense, although for the sake of simplicity, the model generated by the MUT is described as a
single one (with multiple views), in practice MUT can provide multiple models describing the legacy
application.
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Figurel0 Application Discovery an@nderstandingprocess

Ultimately, MUT obtainshigh levelPIMs by applyingM2M transformatiors on the low level
PSM of the application(by sending to theM2MTT a transformModelmessagg Indeed
different M2M transfomations can be applied in chaito derive more specialized
models/views of the application fromrevious models

3.5 Tools for Modernization UPDATE

Took in ARTISModernization package arethe Goal Modelling Editor (GMB [22], the

CloudificationOptimization Toddox (OOT)[11] [20], the Code Generatiormfoobox (CGY

[21], the Cloud Target Selection Tool (CTR9), the Deployment Tool (DTL9] and the

baselinetools (the M2M Transformation Tool (M2MTT) and MZTansformation Tool
(M2TTT) [11]. An additionaltool, the Reusability Tracing Tool (RTI¥][21] has been
included in this package since itdsnceptuallyclose to the M2MTTHowever,it plays an
important role as well in the Apgiation Discovery and Understanding package.

3.5.1 Structural description

The structural organization of thdodernizationpackage is depicted Figurell.

As commented, theGME enables users to expresgoals about the migration process,
affecting individual components or the application itsétfked tothe PSM/PIM (provided by
the MUT). Moreover, based on these ggaiMEassists the user omatching thesegoalsto
suitablecloudification and optimization patterns

The GOT appliesmodernizatiod® and optimization patterns on the PIMs, producing
modernized PSMs of the application. Apart from the PIMs, @48 may require a set of
Platform Domain Models (PDMs) describing the technologies involved imdldernization
and optimization patterns, as well asodernizationand optimization patterns themselves

22|t refers to themodernizationLJ: G G SNy & O SELINBaaSR a awa (NI yaFz2Ny
legacy application or its components.
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SELINB&&4SR |a da2RStf W a2z2RSf ¢ suli, DTy SuP@NY I GA2Y 4
modernized and optimized PSMs that represents the modernized appliation

TheCGTgenerates the code that corresponds to the PSM of the modernized application. As

the complete modernized code could not be obtained from the PSM of thdemmized

applicatiorf®, CGTmay eventually need to reuse some existing code which can be traced

0Ol FNBY (KS t{a o0& G4KS w¢e¢ad /2RS 3ISYSNI GAZ2
transformations that should be available to TGT as well.

The Cloud Target Selemti Tool (CTST) aims at exploiting the information about available
Cloud Target providers and their services, lying in the mmtdels stored in the ARTIST
Repository, in order to make a suggestion about the Cloud target platform that best fits the
needs ofthe application to be deployed.

ComplementingCGT DT uses the PSM of the modernized applicatipaorderto generate
deployment descriptors, other configuration files and deployment scripts required to deploy
the application using specific M2T transforioas for the target Cloud environment. DT
combines those descriptors with the modernized code and other required artéfacts
create a deployment unit as an archive file.

The RTT traces model elements (i.e. classes, method bodies, etc.) back and &xigting

source code elements, aiming to reuse code during the code generation phase. As such, RTT
requires tracing models back to the existing code during the model discovery phase (e.g. RTT
depends on MDT), during the transformation of the original #mel migrated models (e.g.

RTT depends on M2MTT) and during the code generation (e.g. TGT will use RTT).

% As a matter of fact, COT can work at legacy application level, thus modernizing the entire
application. But normally, it will work at component level, focusing on thedernization and
optimization of a particular feature (i.e. data persistence)

** APIM of a legcy application does not capture the complete information required tgeaerate

the modernized code, whereby some elements of the legacy code (i.e. method bodies) could be
required to fulfill the modernized code.

®Such as existing platform specific (J@EE, .NET) configuration and required files.
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Complementing these tools, thodernizationpackage alsoelies ona couple of baseline
low-level specialized tools:

1T M2M Transformation Tool (M2MTT)baseline technologies supporting the
transformation between models, extending the A%lframework.

1 M2T Transformation Tool (M2TTT)baseline technologies supporting the
transformationfrom modelsto text, extending the Accelébframework.

M2MTT and M2TTT ateols conceptually intoduced in this analysis for completeness. They
are based on existingpen sourceools (e.g. ATL and Acceleo, respectivelignetheless, as
the workpackage concerned with these features (namal?9 is considering to introduce
extensions on these toolthey have been included in this description.

Interoperability betweenmodernizationtools, at user interfacdevel, is mostly based on
workspacethrough sharing (notably modelspossiblycomplemented with some Eclipse Ul
interoperability thorough extension points). Thus most of ARTISTnodernizationtools
exchange application models through the workspace, but at Ul level they will scarcely
interact. On the contrary, interactions between somm@dernizationtools and M2MTT and
M2TTT are xpected tobe more programmaticsince they require less Ul interactions
triggered bymodellers

3.5.2 Behavioral description

Next Figure 12 depicts the behaviour of # Modernization package tools. During the
migration phase,the user starts the migration of the existing application for each
component (or the application itseff). The process starts using high leW®M views
obtained by MUT, concretely those describthg componensto be migrated. At this stage,
the user expreses migration goalsassociated to thisnodel using theGME®. Thesegoals
will be usedby GMEto determine the appropriate optimization pattesrto apply to the
applicationtomponent model(in orderto obtain a migratedapplicationcomponent that
satisfies thegoal9. Then theuser, using theCTSTsearches for compatible target Cloud
environments thafulfil the goalsexpressed in the model view, and seleitte most suitable
one. At this tage, the component is fully described bis PIM(includinggoalsand target
Cloud environment selectionYhisPIM can now becloudified/optimizedinto a target PSM
which describes a new component design that is compatible with @beud target
specifiation and required goals QGOT obtains his PSM by applying suitable
cloudificationoptimization patterns(as transformations TheGOT applies chains of M2M
transformations (whose selection depends on tREV, the componentrequirements and
the selected teget Cloud environment), using the M2MTHat actually performs the
transformatiors. When applying a chain of transformations to the PIM, the RTT is notified to

% Acceled7] is one possible M2T technology that is being explored.

#’ Interoperability mechanisms between ARTIST tools are more elaborated in séction

8 This behavioural description is essentially the same, butMieelernizationfocuses on one legacy
component or on the entire application.

®The sequence diagram explicitly distinguishes between global goals ¢segdrat application level)
and local requirements on concrete components.
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record the traces of transformations applied to the component modélusreusable code
shippets could be traced back during the code generagiep.

In the next step, the user applies tl&GTto generate code (and artefacts required to build

the code) from the modernized PSM, applying M2T transformations to obtain textual
artefacts (i.e. source code, compilation and building artefacts, etc.). TGT relies on the
M2TTT to apply chains of M2T transformations on the modernized PSM. The selection of
M2T transformations depends on the characteristics of the migrated component (i.e.
platform-dependent), the migration requirements and target Cloud environment (which is
described by Platform Domain Models or PDMs). The outcome at this stage camsilits

the artefacts required to build an executable compilation unit for the modernized
component.

In the last step of théModernizationphase, the user obtains the deployment unit (including
the deployment descriptors) required to deploy the modernized component into the target
Cloud environment. The deployment unit is created by the DTgusia compilation unit,

the PSM for the migrated component and the PDM describing the target Cloud
environment. DT also relies on the M2TTT to conduct required chains of M2T
transformations to obtain textual deployment descriptors.
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3.6 Tools for Verification and Certification UPDATE

Took in ARTIST verification and certification package areTéstcase based Behavioural
Equivalence Too(TCbBET]23], Enduser based Behavioural Equivalence Tq&UbBET)
[25], NFR Ve#fication Tool(NFRVT]R2] and SbSp certification too{SbSpCT24].

3.6.1 Structural description

The structural organization of thdodernizationpackage is depicted Figurel3.
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Figurel3 Verification and Certificatiopackage

TCbBETises MUT to obtain PI8bf existingtest cases or derive them in case they were not
available for theoriginal application. It uses th€OT to migrate thaest. TCbBEExecutes

the migrated models witlthe fUML [8] virtual machine fUML is used tmbtain execution

traces from the UML models representing the test cases. The fUML standard is accompanied
by a Javdbased reference implementation of a virfuaachine, which allows to compute
outputs from executing fUML activities with specified input parameters.

EUbBETdepends ontools from both the Model Discovery and Understanding and the
Modernization packags, as they need the transformation traces thdtnk user requests
from the migrated application to theriginalone. EUbBETises theCDTto inject into the
migrated code a requirebgging mechanisrthat records theuseractivity.

NFRVTrequires the migration goals provided by the MAT and the comporsgcific

migration goalsexpressed using th&ME BesidesNFRVTequires profiles describing the

application the benchmark resource usage provided by the PT and the Cloud environment
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models provided by BT8IFRVTalso requires migrated models produced the GOT to
execute the validation in a fUML virtual machine. Furtherm®ERVTequires a migrated
anddeployed application running onto the target Cloud environniéent

All these three validation tools may optionally use tBOT to requestmodernization
adjustments in casthe validation fails.

SbSpCivorks alone by collecting evidences that the certifier evaluates and providing the
corresponding certification labetherefore no dependencies have been captured in the
diagram.

3.6.2 Behavioral description

Next pictures depictthe behaviour ofthe different validation approache®uring the post
migration phase, theoriginal and migrated applicatiosm are comparedto each other
accordingto their behaviouralequivalence. This equivalence candwaluatedbased ontwo
parallel approaches: test cases or amskr evaluation.

In the first case (Figure 14), test cases forthe original and migrated applicatios are

conducted. Test cases foine migrated application are obtained from the existioges

Optionally, if there are not enough test cases for theginal application, they can be
obtained usingthe modetbased analysis of thexistingcode (using the MU). Models of
original test cases are modernized and optimizesin(ilarly to the remainder of the
application) using th€OT.

The testcase based behavioural equivalence is asseasetbdel level, executing both the
original and migrated test case modelsing the fUML virtual machine.

%9 All validation tools require a migrated application running on the target Cloud Environment. This
dependency has been expressed through thedeGeneration Todlox, although theDeployment
Tool also participates.

ProjectTitle: ARTIST Contract No. FR317859
() CEE www.artist-project.eu
Page350f 61



D64.2 ¢ ARTISTntegrated ArchitecturéM33) Version: €.0¢ Fina| Date:30/06/2015

sd ARTIST Test-case behavioral equivalence verification |)|ocess/

% MWUT :Madel COT: TChBET :TestCase-based
Understanding Cloudification/Optimization Behavioural Equivalence Toal
User Toaolbox Toaolbox
' [T | icOT | !
T T |
|

T

|

|

l ! I !
verifyElehavi0raIIquuivaIence(AppIicalltion) :VeriﬁFationRepon :

| T =

provideApp¢0mponentModeI(AppIication) Model
T

| |
|
: pr?videOptimizedModel(Model) Model
e [
|
!

|

|

I

assert / : :

[not hehaviorall equivalent’
adjustOptimizationF’atta:rn(Component, MZMTransformation)

LI'|=
|

|
|
|
[}
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[ W

Figurel4 Testcase based behavioural equivalence verificatiprocess

In the secondcase(Figurel5), the behavioural equivalence is evaluated through user testing
on both applications whose interactionsecorded in execution logs, are abstracted to
determine equivalent executian This aproach requires injecting logging codetdnthe
source code of both applicationgrior to their execution. This injection in turn requires
getting access to the migrateslystem (through theCOI) and acce#sgy to the generated
code of the migrated applicath (through theCG7.
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Figurel5Enduser based behavioural equivalence verification process

Apart from testing the behavioural equivalence, the fulfilment of the 4iwmctional

requirements has to be verified as wéfigure16). NFRVT collects global NF requirements

from the migration goals provided by MAT and the ma@eklgoals edited withirthe GME

Expected performance (and other NF requiremerdsat could be obtained from the

benchmark results and resowaisage patterns are obtained frotme PT Alternatively, this

information could be obtained fronthe target Gbud environment model provided bthe

BTS.
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Figure16 Non-functional requirement verification process

Once assessed the behavioural equivalence or the fulfilment of the NF requirerrentse
it is negative, these tools can notify tHeDT and providedetails that would assisin the
adjustment ofsome optimizatioff patterns.

This phase concludes with the certification of the quality of migrated application, using the
SbSpCT whichwards qualified applications with a certification label (e.g. gold, silver,
bronze).

3.7 ARTIST Repository UPDATE

Artefacts produced during the migration process arquite often reusable within other
phases of the migration process itself or whergrating the same application to another
target Cloud They can also be relevant whemgratingother applications that sharsimilar
baseline technologies

Model Driven Engeering (MDE) techniques fosténe reuse of artefactsn general, and
during the modernizationprocessin particular Thus,meta-models can be uskto model
many different applications implemented usirgimilarframeworks or acting icomparable
domains. Similarly, M2M and M2T transformations can be rduse situations where
different applications (before and after being transformed) can be modeis#gthe same
meta-models.

Moreover, reusable MDE artefacts evolve along with the tirag they are applied to
different migration projects ando new requirements come. New versions of domain meta
models and optimization M2M transformations are produced, by introduciranghs in the
previousones. Therefore, MD&rtefactevolution requires to be addressed.

3} In Ehg context of(I)T,voptimization patterns refer to any transformation that modifies triginal
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ARTIST provides epository of reusabléMDEartefactsthat is browseable and searchable
through a Marketplacd26]. ARTIST offerboth Web andEclipse integrated arketplace
clients TheARTIST Marketpladeclipsebased client, namely the ARTIST Repository Pisigin
seamlessly integrated with the rest of thEclipsebased ARTIS3uite, while the Web
Marketplaceis suitable for acces outside the ARTISUite, seeFigurel?.
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ARTIST Reposito
Plugin

A «;P'I:Lﬁin» il ARTIST Tool &)
era raci )

[Tracking

Yy

)
[Tracking

Figurel7 ARTISTapository package

The ARTIST repository tracks MDRigefacts produced by any ARTIST tool through an
ArtefactTracker plugin that registers changes committed in tracked artefacts Thi
information is stored in theapository andhen processed to detecrtefactinconsistencies
trackreleasestrack historicon artefactschangesetc.

Moreover, every ARTIS®ol can browse the ARTISTaMetplace searching for reusable
MDE artefacts which are compatible wiitltheir tool context for instance, theOptimization
Tod can browsethe ARTIST Bfketplace looking for M2M transformations whose target
meta-model isthe one the open model (e.g. PIM) conforms to

Next Figure18 describes a possible usage of the ARTIST Marketplace to retrieve, store or
update artefacts (i.e. M2M transformations, M2T transformations, PIMs, meidels, eto
created (or modified) by some ARTIST tools.

When theuser requests(through a too) to retrieve an artefact stored within the ARTIST
Marketplace, the tool contactthe ARTIST Marketplace to retrieve thattefact from the
repository given its UUIBefore, hat artefact wasselectedby the user who browsed or
searched for i(i.e. keywordsearching) using the Marketplace view.

Similarly, theuser can request theool to store (in the repository)an artefacthe/she has
created using that tool. Th#ol sends the artefact to the arketplace which storei and
then sends back its UUID.
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Figurel8 ARTIST Repository package

Theusercan store a new version of the artefdoto the repositoryanytime When theuser
saves within an ARTIST tool a new version of the artééagtin its workspacé andif the
artefact is also managed by the repositoye Artefact Tracker notifies the new versitm
be stored.

To summarize next Table collects potential reusable artefacts that could be stored in the
ARTIST repository, based on the analysertefactsproduced and consumed by the ARTIST
tools. Readersan referto [27] for further reading about the collection of reusable artefacts
produced by ARTIST project.

Tablel. ARTIST reusable artefacts

Artefact Produced by Consumed by

Target Cloud Environmer] Benchmarkindest Suite Technical  Feasibility  TqQ

models Business Feasibility = Tod
Requirements Specificatio

Tod, NFR Verification Tool

Benchmark runtime profile Profiling Tool Performance Stereotype
classification Tool NFR
Verification Tool

M2M transformations M2M Transformation Tool M2MTransformation Tool
Model  Discovery  Tobbx,
Model Understanding Tobbx,
CloudificationOptimization
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Toobox, Deployment Tool

M2T transformations M2T Transformation Tool M2T Transformation Too(ode
Generation Todlox,
DeploymentTool

Meta-models: ARTIST Modelling Toqg Maturity Assessment Too
CloudML@ARTIST, Gbaked| (baselinef Technical ~ Feasibility  Tog
Requirements Model, Benchmarking Test Suit&oal

Modelling Editor,

Profiles (i.e. J2EE, .NET) CloudificationOptimization

Toobox, CodeGeneration Tool

Platform Domain Models (PDM
Deployment Tool,

Several concrete artefactd these typeshave beerproduced by ARTIST. Furthermore, any
ARTIST user tlie community of ARTIST users can populate the ARTIST repagitio their
own additional artefacts.

% ARTIST ModelinTools are based on SOTA tools such as Eclipse EMF, UML2 and Papyrus. As they
are provided by an OSS community (the Eclipse community), they are not explicitly described in this
document
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4 ARTIST suite

4.1 ARTISTsuite interoperability UPDATE

The ARTISTools, whose functionality and interdependencies have been described in
previous sections, constitute the comprehensive ARBUEE. The ARTISBuite currently
supports the migration of both .NET and Jahased applications, although the ARTIST
generic approachbased on MDE techniquesnakes it compatible, potentially, with the
migrationof anyother type ofapplication.

This sectiondepicts theimplementation approacHor the ARTIST suite, focusing on the
support for the migration of both Java and .NET based applications and on the technical
solutions forcorrespondingnteroperability issues

cmp ARTIST Suite Architecture - Imelopemhility/

.NET App Java App
AP g]
Artist Suite
= g] g1
.NET Browser Eclipse
ST MPT Client ] MPT Server 2] MPT Plugin 3]
MPT Web 5]
Clent /
IRepasitaryPlugin
Enterprise 2] «RlAs =] | <RCP» 2] 3 YR
Architect ARTIST Tools 1 ARTIST Toolboxes ?
ARTIST 8]
ARTIST  E] ;
Add-ons \Mudelm% Regﬁjsgltiary
wava Ed... Eclipse Modeling Tool 3]
Eclipse JDT
EA Bridge 3]
™ Morkbench
_— \ Eclipse Platform |
Model Waorkspace
TIReposnory
ARTIST 8] ARTIST Repository 8]

Marketplace

Figurel9 ARTIST suitarchitecture: interoperability
TheARTIS$uite compriseshesemain blocks ofools (seeFigurel9from left to right):

NETbased ARTIST Sujtintegated within Spar¥ Enterprise Architect(EA)[9],
which includes a set of adahs developed by ARTIST project that supports the

B Sparx is a partner of the ARTIST project
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discovery andtarget generation of .NET C# based applications. This suite also
includes a EA Bridge component that bridges EA ahe Eclipse frameworks,
allowing importing and exporting modeléisingthe XMI forma) compatible with
Eclipse.

Browserbased (Wekbased) ARTIST suitetargeting mostly ARTIST endbers
playing a business role. This toolipgovides functionalities targeting abroader
rangeof ARTISTsers(including the business rolegompared to the more technical
ARTISTsers,which requires more speciakd tools. Examples of tools tims block

are: the Maturity Assessment Toplthe SbSp Certification Tqokhe ARTIST
Marketplaceor the Methodology Process Tool (MPT)

Eclipse RCP based ARITISlite, targeting mostly ARTIST enders playing a
technical ole. Both the Eclipseplatform itself and the EclipseModelling Project
(EMP) toolsasbaseline forthe ARTIST suite, atke natural choiceconsideringhe
selection ofrequiredMDE technigues andpen sourceools for the different ARTIST
technical workpackages. Examples of ARTIST Eclipse itodtss groupare those
offering technical capabilities such as the Technical Feasibility Totie
Methodology Process Tqahe Model Discovery & Understandinfoolboxesthe

Goal Modelling Editor, the CloudificationOptimization Todiox, the Code
GenerationToobox, the Deployment Tool or the differenfiesting Tools

Standalone Jav#ased tools, targeting mostly the ARTIST ensers that
characterize the Cloud providers atigeir offerings, following an alternative and
parallel path execution of the ARTIST methodology, namely the Target Environment
Specification. Examples of ARTIST Eclipse tools in this group are: the Benchmarking
Test Suite and the Performance Stereotypes§ification ToolAdditional Javdased

tools have been created as part of the Model Discovery & Understanding toolboxes
and the Cloudification/Optimization Toolbox , targeting mostly the migration of .NET
based applications (sd&1][12][13]).

As commented in the introduction of this sectidghe ARTIST tooling supports the migration
of both Java and .NET applications. However, Eclipse support for .NBE lgmited®. .NET
applications can be developed using MicrosoWisual Studio or other corresponding
developmentenvironmens.

The ARTIST approach for the migration of .NET application relies on the usage of $parx EA
is included in theARTIST suiteduring certain tasks ofhe ARTIST methodology (notably
during the Model Discovery aritte Target Code Generation task3hus models of. NET
applicationscanbe obtained out of .NET projects using EA, andfithed target codecanbe
generated(out of the migrated modelausing EA as well.

Theremainderof the ARTIST methodology tasks involving modebliregsupported bythe
Eclipse ARTIST toolinghe migrated.NET code can be compiled and assembled for
deployment using Microsof¥isualStudio or anothecompatibledevelopmentenvironment

3 Limited functionalityto develop .NET applications using C# in Eclipse is supported by Mono project:
http://www.mono -project.com/Development Environments
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Similarly,Javabasedapplicationscan be developed usinghe Eclipse JDT or another Java
developmentenvironment The projectsfor these Javaapplicationscan bethen easily
imported into the Eclipse workspacejaking themready b be managed by the ARTIST
tools.

EA and Eclipse ARTIST tooling exchange mueébly UML ones)singthe XML Metadata
Interchange (XMI)10] seifalization format.On this regards, Sparx has developed the
context of ARTIST projecan EA Bridgésee[12]) that enables importing/exporting ECORE
modelsfrom/to the ARTIST Eclipse based Suite.

The interactiors between the browsetbased and the Eclipdeased ARTISlite are user
driven and mediated through the Eclipse workspace #tedARTIST repositoryhe usercan
save, locally omis/her workspace or in the ARTIST repository, ahtefacts producedvhile
performing concretetasks of theARTIST methodologusingthe browserbased tool¥ In
turn, the usercanimport them within theEclipsebased tooldater on,when required.On

this regards,the Methodology Process Tool (MPT) enables users to manage the entire
ARTIST Suite from the Eclipse JDBunching ARTIST toolboxes regardless they are
integrated within Eclipse (i.e. as phrgs) orrun as Web applications in browsers.

An exception to thisrule is the interaction between the ARTIST Marketpland the ARTIST
Repository Plugiwith the ARTIST repository, which seamlessly exchange artefacts through a
low coupled servicearchitecture The marketplace offers browsing and searching
functionalities to the endusers. Thus, the marketplace is tlhwser access point to the
repository. Nevertheless, the ARTIST tools can access the repository directly through the
repository plugin to retrieve/save artefagtgrovided they have the artefacts URI

EclipsebasedARTISEuiteis tightly integrated within the Eclipse framework atiné Eclipse
Modelling Project (EMP)tools, using the Eclipsplatform API andthus contributing to the
Eclipse workbenclArtefactsproduced and consumed by thgclipsebased ARTIST suitan
be shared with other ARTI&J0I suiteinstances through the ARTIST Reposibyrysing the
ARTIST Repositopjugin Alternatively, thesartefactscan be stored locally in the Eclipse
workspace for personal usage.

Interactions betweertools within the ARTIST suitanbe driven by:

User interactions when the realizationof atask of theARTIST metdology, which
involves different tools, goes through them based on user interactions. This
approachis particulaly suitable fo the Eclipsebased ARTIST suit®here the user
interactions mee the focus from one tool tanother.

Task internal transactionsvhen a single task, triggered by a single user interagtion
requires the collaboration of multiple tools Each tool, in turn, invokes
programmatically the next one in théefined workflow, in orderto complete the
task. This approacis also adopted byhe Eclipsebased ARTIST suitéle havenot
faced situations where ankclipsebased ARTIST suiteay require contacting a
remote Web ARTIST tof@xcepting thoseaccessingo the ARTIST Repositoayd
which are managed by the Eclipse ARTIST Repository)plugin
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In ARTISWwe consider different mechanisms for information exchabgéveentools. The
selection of onamechanisn or anotheris determined by:

The nature of the pair of tools involved in the communication and the type of
communication they could be Web tooJsNET EA Adaoins or standalone Eclipse
tools.

The purpose of the communicationlocal ©@mmunication betweentools (sender
and receiver tools are locally executeyl or distributed communication (e.g. for
sharingartefactswithin a team orthe ARTIST community)

Transactional scope of the communicatiorwhether the communication spans
across several tasksnvolving user awareness and/or intervention, or riather
included within a single transactional tasiquiring direct tool communication.

Taking thee considerations, the following information exchange mechanianesupported
inthe ARTIST tooling:

Information exchange through the local workspacthis approach is suitable when
tools of different naturs need to exchange local information, but also when the
tools exchange artefacts produced and consumed locally. An example is the
exchange of the maturity assessment rep(re. the migration goal modebhetween

the MAT aul the TFT, when one single usenductsboth the maturity assessment

and the technical feasibility analysis task the premigration phase. This approach

is also suitable to exchange local artefdmswveenmost of the Eclipse ARTIST tools.
Information exchange through the ARTIST reposy: this approach is suitabléor
exchangingreusable and shareable information between members of the same
migration team or within the ARTIST community. The approach is also suitable
communicatinginformation between tools of differenkind. An exanple of this
communication is the exchange of modédksscribingCloudenvironments between

the TargetEnvironment Specification packagjeat createdthese models and the
Forward Engineering suite (notably tkdoud Target Selectiohiool that uses these
models to match compatible Cloud offerings)

Information exchange through direct API invocatiothisapproach is suitable when

a direct message exchange is required between two Eclipse ARTIST tools within a
single transactional task. An example is the TH&T requiresimporting and parsing
migration goal models using the APIs provided by the Goal Modelling Editor (GME)

Note that the first two information exchange mechanisms support asynchronous messaging,
while the direct API invocation normally suppoarsd imposes synchronous messaging.

Information exchange requiseagreements orschema and format serialization of the data
exchangedAdditionally, in the case of direct APl invocation, an agreement on the exposed
API and its specificatiaaneededas wdl.
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A special case of communication happens betwélea EclipsebasedARTIST toolsvhere
one tool requires a concrete feature implemented by anotherthis case, we identify the
following interoperability mechanisms:

Direct API invocationThis methodllows the client tool to invoke directly a feature
implemented by the API of the provider tool.

Eclipse extension mechanisnThis method allows the client tool to use and/or
extend Ul features in the Eclipse Workbench provided by the target tool.

These wo mechanism$ave beenused by EglisebasedARTIST tools to communicatdth
each other when direct communication is requiredat least preferable

In order to improve the user perception of the ARTIST suite as a quite seamlessly integrated
solution, we afford the development of additional integration features in the ARTIST Eclipse
suite, which were reported ifL1]. In summary, these new integrated features are:

T An ARTIST Toolhavhich emblesthe launching of the external Web tools (i.e. MAT,
MPT, etg from the ARTIST suite, either using the internal Eclipee/ser or an
external one.

1 An ARTIST top menu barhich enables thdaunchingof available ARTIST wizards
such as the wizard for creating a new migration project or the wizard to import
modelsfrom EA.

1 An integrated ARTIST preference form, where irdégt ARTIST tools can be
configured within the same preference stiige.

T Common user interface entry points to most of the integrated ARTIST tools,
particularly providing common access to most of the ARTIST toolbox, namely: MDT,
MUT, COT, CGT, etc.

4.2 ARTISTsuite deployment UPDATE

Complementing the picture othe ARTISTsuite in terms of technical interoperability
between tools, this section briefly positions every ARTISTatmmirdingto the technological
framework required for its execution (séggure20). Additionally, this section describes how
the different tools of the ARTIST suite can be obtained and installed.

ARTIST tools are classified into:

1 Web tools (Saa$)accessible through anyommpatible browser the Methodology
Process Tool, thelaturity Assessment Todhe Profiling Toolthe SbSp Certification
Tool and the ARTIST Marketplace

1 Java standalone toolsexecuted with a JVMhe Benchmarking Test Suite atite
Performance StereotygClassification Tool

1 .NET ToolsEnterprise Architect (including its .NET C#-add and the ARTIST Bridge

to Eclipsé.
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f Eclipse RCPlugins accessible within any compatible standalone Eclipsé& Qe
rest ofthe ARTIST tools.
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Figure20 Artist suite: tool deployment

The mechanisms supporting interoperabiligtween these groups of ARTIST todiave
been discussed ithe previous section.

The completeopen sourceARTIST Suite is available in the ARTIST wéb Bieechtool in

the ARTIST Suite the web sfimvidesits source codeits license andsomedocumentation
supporting installation and gettingtarted guidesCompiled binaries for ARTIST Suite tools
are located in the ARTIST Github public reposifory

A referene instance for eachARTIST &b tool is available and maintained by its
development ARTIST organizatidionetheless, any ARTIST practitioner can download the
source or binary bundles of these web taoloom the aforementioned ARTIST web site or
from the Gthub ARTIST public repositorgnd install them using their accompanying
installation instructions.

Java standalone applications can be downloadgdvelland installed locally, followintpeir
installation guides

Similarly, .NET Tools can also be doaded and installed.

A significantnumber of ARTISSuite tools have been developed as Eclipse plugespite
this number, the Eclipse ARTISiftescan be installeds a single suitdfrom a uniqueARTIST
update site.This approach enormously simplifies the installation of the suite, almost with a

% Current ARTIST tools (Eclig=esed ones) have badested with Eclipse Kepler.
% http://www.artist -project.eu/opensourcepackage
8 https://github.com/artist-project/ ARTIST/tree/master/binary
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single click. Nonetheless, the user is previously requested to install needed dependencies,
which cannot be managed automatically by the updateSite

At the time of writing be latest ARTIST Eclipse update site is available within one of the
public Github ARTIST repositoriésand correspondingcomplete release will be placed in
the ARTIST web site as wdlhe usage of this update site for installing the ARTIST Eclipse
Suitehas been reported ithe section 2.3 of11].

% Although an Eclipse update site is capable to manage dependencies, technical difficulties impeded
us to achievea proper management in current version. This issue will be solved in future releases.
%9 https://github.com/artist-project/ ARTISTooling/tree/master/eu.artist.updatesite
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5 Conclusions UPDATE

This documenprovidesa detailed description dhe architecture ofthe entire ARTISSuite,
offeringa conceptual, functional angchnicalview.

TheARTIS$uite enablesthe realisationof the ARTIST methodology for the entm@cess of
migrating an application to the CloudThis documentdescribesthe overall highlevel
architectureof the ARTIST suitand providesa comprehensive and functional description of
all its constituting tools. Additionally, their functional behaviowas aligned with the
methodology provingthe entire coverage of its technical tasks.

The document alsoprovides a deep analysis, both structural and behavioyralf each
package of tools (grouped by relatédnctionalitieg, identifyingconsumed and provided
products exchangedmessags, mutual dependencies through required and exposed
interfaces, andhe timeline actvities conducted by the tools. This deeper analgsiables
the earlier identification ofpossible misalignmens between the conceptualizatiorthe
technical design anthe implementation of the different toolsThesepotential issuedave
beenidentified and addressed during the specification of this architecture, and incorporated
to the conceptual and technical design e&ach tool This architecture als@nablesthe
agreement on theartefacts produced and consumed by each tool thatrgEpated in
concrete taskof the methodology their semantics, data schema, sesation format and
exchange protocoNevertheless, this documeid not addresggthe technical design of the
different ARTIST tools, as thayere designed by their correspondintechnical work
packages. As these desigmere reported, this documenhas beerupdated to incorporate
changes on the overall architecture that these desigge beerrequiring.

Moreover, a particular attentiomas beerpaid to identify and fix any poteial misalignment
(concerning their interoperability) these individual technical desigmgerisen. Concerring
this, the architecture activity monitoed and encourageda coherent and seamlessly
integration between the toolspffering to the users amoothusability.

Additionally, this documentaddressesthe challenge of supportindat tool-level) the
migration of both Java and .NET applicatioasd proposesa correspondingsound and
practicaltechnical approachThis wasmade possible byhe support of Sparx Enterprise
Architect (EA)(including some addns)during the model discovery and target generation
tasks.However this approachmaynot be thecompletelysuitable for some users involved in
the migration of .NETapplications,since it requires theusage of diverse technologies,
including EA and the Eclipbased ARTIST suiie, additionto the natural choice for .NET
development: Microsoft Visual Studidhe integration of EA and Eclips#odelling Tools
required XMkbased model interoperability.Shce EA and Eclipse ude different
implementations of theUML meta-model and different versions of XMI, Spdras been
required to implement this compatibilitin its addons.

Overcoming these limitationsvas challenging, because the existing relevant biasel
support foropen sourceMDE techniques are Eclipbased. Nonetheless, ARTIST consortium
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addresseghe support for C# model discovery and target generation, seamlessly integrated
within the Eclipsébased ARTIST suite.

This overall ARTIST architectubas beenused as the basis to ensure a smooth
interoperability between the different ARTIST tools during their conceptual and technical
design,and implementation Significant effortshave been realizedn the development of

the integrated ARTIST suite, conforming to this architecture specification, in the context of
WP9, as reported ifiL1], notably addressinghie recommendation arisen in the second year
review. It has beenalso consideredor the realizationof the ARTIST use cases, as practical
instantiations of the ARTIST methodology.
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7 APPENDIX A Exposed Interfaces UPPATE

7.1 Tools for Migration Feasibility Assessment

In Figure21 Migration feasibility assessment tools and interfaéasor! No se encuentra el
origen de la referencia.we describe these interdependencies between tools in this package
in terms of providedand requested interfaces. As so, MAT conceptually provides an iMAT
interface that contains two operations:

InterfaceiMAT{
+ provideMATReport(): MATReport
+provideMigrationGoals(URI): List<MigrationGoal>

provideMATReporis used by MAT to provide its report to other tools (i.e. TFT, BFT, MPT,
etc.). In practice, this information exchange is implemented through the user workspace. As
the concrete report to provide is saled by the user, no report identifier is required in this
operation signature. In order to obtain just the migration goals for the application, other
tools can use th@rovideMigrationGoalsnethod

Similarly, both TFT and BFT provide their correspondiegates, with similar operations to
offer their reports:

Interfacei TFI{
+ provideTFTReport(): TiReport
}

InterfaceiBF{
+ provideBFTReport(): BReport
}

ARTIS™odernizationassessment tools also interact with other ARTIST tools, as shown in
Figure21jError! No se encuentra el origen de la referencia.

The MAT report is consumed by: i) the Newnctional Requirement Verification Tool
(NFRVT), during the pestigration phase (notably the Neunctional analysis onitial
situation) and ii) the Requirements Specification Tool (RST), during the migration phase (the
migration goals).
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cmp ARTIST Migration Feasibility Assessment Intelfaces/

zinterfaces zinterfaces
Business Feasibility Tool:iBFT Technical Feasibility Tool::iTFT
+ provideBFTRepart() :BFTReport + provideTFTReport() (TFTRepart

zinterfaces
Goal Modeling Editor::iGME

+ provideAppPIMYWithReguirements{Spplication) Model
+ provideReguirementsFordppiApplication) :List<Reguirement=
) + provideReguirementsForComponent{Compaonent) :List<Reguirement=
; . iTFT X ] + provideSelectedTargetCloudEmvironment() :CloudEnvironmenthdodel
Business Feasibi = Technical Feasib
R
9,
iBFT
I . : f cinterfaces
: AT iMAT l Reusability Trace Tool:5iRTT
|
: l + provideAppSourceForiodelElement(URD) : String
| |
: Maturity Assessm l
|
v v
cinterfaces zinterfaces
Benchmarking Test Suite::iBTS | Model Understanding Toolbox:iMUT
+ installBenchmark(Benchrnark) void l + prDv!deAppCDmponentModeI[Application) Model
+ provideCloudEnvironmentiodel(URD) :CloudEnvironmenthodel : +  provideAppPIM(Model) Model
v
zinterfaces

Maturity Assessment Tool::iMAT

+ provideMATReport(URD) MATRepart
+ provideMigrationGoals(URD :List<MigrationGoal=

Figure21 Migration feasibility assessment tools and interfac8s

“%1n this type of structural diagrams, to keep them as simpler as possible, wedndhe provided and required interfaces by the package components. We do not depict
how components of other packages use the interfaces exposed by the components of this package.
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TFT requires PS#8/PIMs obtained via the Model Understanding Toof3pin order to
identify and analyse components to be migrated. TFT analysis relies on these component
models, which can be modified by the user, for instancedd ar delete components or
express migration requirements, using th@oal Modelling Editof®. These conceptual
dependencies are depicted iRigure 2. Their corresponding interface interactions are
depicted injError! No se encuentra el origen de la referenci@onceptually, TFT uses the
iIMUT::providé\ppComponentModeadperation to obtain a modeof the existing application.

In practice, this interaction is managed by a user interaction through the Eclipse IDE
workbench. TFT also retrieves components requirements expressed in the model of the
existing application, using tH&ME:provideRequireme#sForComponennethod

7.2 Tools for ARTIST Methodology customisation

Figure22iError! No se encuentra el origen de la referencepicts the interfaces used by
this tool to interoperate with other package tools. Awse interfaces are only exposed by
other packages, there are no new interfaces to introduce in this section.

cmp ARTIST Methodology Custemization Imelhces/

«Pre-Migrations
Migration Feasibility Assessment

winterfaces

Maturity Assessment E] Maturity Assessment Tool::iMAT —
Tool - F > «Pre-Migrations

+ providetATReportiURD (MATReport Methodology Customization
+ provideMigrationGoals(UR[) :List<MigrationGoal= [= -

Technical Feasibility $:| sinterfaces
Tool [ ___| L | Technical Feasibility Tool:iTFT fez — — - — - ———— - L ——
+ provideTFTReport() (TFTReport

q T cinterfaces -
Busmeﬁ_;rzjlnsmlllty Ej _____ { {= Business Feasibility Tool::iBFT e =7

+ provideBFTReport() BFTReport

Figure22 Interfaces used by methodologgustomisationpackage

7.3 Tools for Target Environment Specification

In Figure 23jError! No se encuentra el origen de la referenciave describe the
interdependencies between tools in this package in terms of provided and requested
interfaces. Thus, BTS conceptually provides an iBTS interface that contains some operations:

InterfaceiBTS
+ installBenchmafBenchmark void
+ provideCloudEnvironmentModeIR): CloudEnvironmentModel

*L Platform Specific Model
*2 Described in the Application Discovery and Untierding package
3 Described in théModernizationpackage
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TheinstallBenchmarknethod installs benchmarks on the reference environment required by
the PT. TheprovideCloudEnvironmentMod#hethod provides benchmarking scores and the
corresponding Cloud environment models, which are stored in the ARTIST repository.

PT provides an iPT interface that contains some operations:

InterfaceiPTH{
+ provideComponentRuntimeProfil&R): RuntimeProfile
+ provideBenchmarkRuntimeProfiléR): RuntimeProfile

The provideComponentRuntimeProfilenethod provides the component runtime profile
obtained by profiling the application in the reference platform. Similarly, the
provideBenchmarkRuntimeProfitrethod provides the benchmhiprofile obtained by profiling
the benchmarks.

cmp ARTIST Target Envil pecification i 1. /

ainterfaces

Benchmarking Test Suite::iBTS «interfaces

ARTIST Marketplace:iMarketplace
+ installBenchrark(Benchimark) cvoid

+ provideCloudEmviranmentMadel(URY) :ClaudEnvironmentMadel +  provideCloudErvironmenthodel(UR)) :CloudEnvironmenthodel

T I

~ i

- / |
«interfaces —

Profiling Tool::iPT Profiling Tool E:l Benchmarking Test S] +Eclipses
oy oo T T 2 Suimg ARTIST Plugin

+ provideBenchmarkRuntirmeProfile(UR RuntimeProfile
+ provideCompaonentRuntirmeProfile(UR RuntimeProfile

Stereotype Classil ion Tool 8] f\ntarrf‘alch_‘

________ = Perf ion Toel:iPSCT

+ providePer tereotypeClassification(URI) :PerformanceStereotypeClassification

Figure23 Target environment specification interfaces

PSCT provides an iPSCT interface that contains one operation:

InterfaceiPSCY
+ providePerformanceStereotypeClassificdtit®): PerformanceStereotypeClassificatig

}

The providePerformanceStereotypeClassificatimethod returns the component classification
that corresponds to the nearest benchmark. PSCT uses artificial intelligent m&thods
classify the applications into the benchmarks

4 Some IA methods are being considered in task 7.4, started at M12, such as artificial neural
networks, support vector machines, nearest neighbours, etc.

ProjectTitle: ARTIST Contract No. FR317859
() CEE www.artist-project.eu
Pageb5of 61



D64.2 ¢ ARTISTntegrated ArchitecturéM33) Version: €.0¢ Fina| Date:30/06/2015

7.4 Tools for Application Discovery and Understanding

In Figure 24iError! No se encuentra el origen de la referenciawve describe the
interdependencies between tools in terms of provided and requested interfaces. Thus, MDT
conceptually provides an iMDT interface that contains two operations:

Interface IMDT{

+ provideAppPSM(SourceChdéodel

+ provideAppSourceForModelElement(ModelElement): String
}

TheprovideAppPSMmethod provides a low level PSM for an existing application referenced
by URL. In practice, the URI could be the path (e.g. within the local workspace) to the
application project, as imported in Eclipse. ThevideAppSourceForModelElememethod
provides the sorce code corresponding to a discovered model element, and it is intended
to promote code reusability by the RTT.

Figure24 Application Discovery and Understanding Interfaces

Similarly, MUT provides the following interface:

InterfaceiMUT{
+ provideAppPIModel): Model
+ provideAppComponentModel(Model): Model

The provideAppPIM method provides a high level PIM for an existing applicagiven an
application PSM referenced by URh practice, the URI could be a reference to PSM
obtained previously by the MDT. As this is amplamentation choice, we describe iIMUT
interface in a generic and conceptual way. To simplify, this method is generically described
as it provides a single PIM. Conceptually, this PIM can include multiple views, representing
different aspects of the applitian. Nonetheless, this method can be understoodimore
generic way, producing several PIMs describing an application referenced by the URI. The
provideAppTCModelmethod provides a test case model for a given application, as required
by tools in the vadlation package.
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