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Executive Summary

This report entails the monitoring and assessment of the various use cases in tBet.proj
These evaluations were conducted in line with the methodology agreed by all involved parties
in [6]. The evaluationsvere executed not only by members of the consortium, by
multidisciplinary teams from business and RirBviders from the different use casas well
People involved in the development of the use casegroup of experts external to the
consortiumand several other interested groups (e.g. developers, PhD holdarsgipated in
severalevaluation actities that were organized the last two years.

5dzNAy 3 € ad &SI NRwth espéct tdzithé statys oft Hoth Ah@ MRTST 4 =
YSiK2R2ft 238 YR LINRG20&LISaQ YtheledaNdidnptheluse G KS
case providers decided to engagrgineers directly involved in the project. Even though this
internal evaluation restricted the activities to analysing specific evaluation indicators, namely
usability, usefulness and reliability, eventuaitywas proven thatimproved the technical
feedback produced, since these teamsere quite familiarized with the use case, the
methodology and the toolsAt the sametime and inorder to ensurethat independent
feedback will also be aggregated and no fundamental isatlebe left out, ARTIST consortiu
engaged external expertARTIST community was extended and besides the Special Interest
Group (SIG) even more external experts participatedeweral ARTISElated activities by
providing valuable feedbaclBesides keeping an eye continuously to ARTifbgress, th
external eperts participated in several evaluation activities and provided valuable feedback
[6] and Sectiorb.

The ARTIST evaluation rhetlologyguided the evaluation activities of the third year as well.
ARTIST consortium conducted the evaluation following two directions. First and for most, the
use case providers were continuously executing tests on ARTIST tools so as to endtee bug
operation and well established production of use case specific asdsés.case providers
expanded the group of people that were evaluating ARTIST framework to engineers not
directly involvedin the project. Thus, people participating the actual real fe industrialuse

cases, with not only technical but business background as well, were engaged in those
activities. The goal was to investigate if ARTIST provides an added value to the migration of
their non-cloud application

The evaluation activities anfindings provided by use case providers are reporte@attion2
(ATOS evaluatioteam); Section3 (ENG evaluatioteam); Section4 (ATC evaluatioeam);
Section5 (Spikes evaluation team).

Y 2

l'a LI NI 2F LINR2SOGQa h{ adNrdS3aes !tweL{¢ O2ya?2
YR gAfft 0SS S@Sy | fbitdriNtd thaN@EcknSlddicahand dhisinBss arées O 2 v

addressed by ARTIST the last three years. Model Driven Engineering, Cloud Computing and
Software Engineering among others, are technologies that can benefit from ARTIST tools and
methods.During the last thee years, ARTIST consortium identified the opportunity of creating

a complete chain of tools that will bfacilitating the modernization of nenloud software

assets and businesses to the cloddis chairis guided by a welstructured methodology.

Open Burce Package was created and released to the relevant communities and initiatives
with the ultimate goal to address this opportunitgut did it make it? In order to answer this
guestion and measure the feeling of acceptance from all relevant stakehollérsnost
importantly from the open source communities, ARTIST consortium intensively promoted this
package[7] and among other achievements managed to engage 150 people that actively

ProjectTitle: ARTIST Contract No. FR317859
(o) R www.artist-project.eu
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participated in evaluatingt (Section6). Thus, the second direction was strengthen the
positioning of the package and ensure its long term sustainability (ARTISB]CIub

Finally, Table 1 (Section1), provides an overview ofhe evaluation activities and findings
includingsome references to sectiomd this reportthat the reader can find more detajland
Section? highlights the most important conclusions

ProjectTitle: ARTIST Contract No. FR317859
(o) R www.artist-project.eu
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1 Evaluation activities and remarks at a glance

The following table (Table 1) summarizes the evaluation activities and findings resulted during
LINE 2 S O Qlais dnuFd&td &/edsios of the lavant table provided one year ago and
included in2].
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Tablel: Indicative evaluation activities and findinL(jpéD ATED

Migration phase

ARTIST asset

Evaluation conducted by

Produced Artefact

Evduation activity

Indicative evaluation
remark

Migration
feasibility

ATOS team involved in the developmern
of the DEWS use case
ATOS people external to the consortiun

DEWS Migration Goals and Quadrant
Position

ENG engineer involved in the original
SPCoop project

eGov Migration Goals and Quadrant Positiq

Check Sectio2.2.1

MAT questionnaire was fulfilled
Handon sessions installing, configuring and
testing the tools, for concrete migration activitig

Check SectioB.2.1

required by the use case

MAT Members of the iLab team (ATC The positionng in quadrant and migration ] ) .
department) engaged in the project goals of NewsAsset Formal and structured evaluation analysis Check Sectiod.2.1
- - - conducted and reported in this document.
A Spikes developer with technical
background on both the use case aswe | i 1 & ¢ 2 3 $ity KsSeamant a | Check Sectio5.2.2
as the actual tools developed within
ARTIST
Externalexperts N/A Participate in virtual conferencebve Check Sectiol and from
P demonstrationsand hands on sessions [2] Section 6
TWoDEWS use case developer with Evaluation was conducted using a DEWS
. P DEWS CCUI Technical Feasibility Analysis| component model obtained using the MUT anq Check Sectio2.2.2
technical background s
the migration go#s produced by MAT
ENG software engineering having a Production of the migration Technical Operating TFT tool by usiagcomponent model Checkirom [2] Section
shallow knowledge of the architecture o Feasibility Report for theF&Coop Domain of the SPCoop Domain Gateway created in 323
the SPCoop Domain Gateway Gateway advance =
TFT Members of the iLab “?am (ATC. NewsA.sset c_omponent and class UML TFT was operated by using dummy data Check Sectiod.2.2
department) engaged in the project models: Application Server
A Spikes developer with technical
background on both the use case aswg { LJA {1 Sa¢ 23S KSNRa ¢ S| Operating TFT by using manually created of .
o . o Check Sectiob.2.4
as the actualdols developed within Analysis component models and migration goals
ARTIST
Externalexperts N/A Participat in virtual conferencedive Check Sectio® and from
P demonstrationsand hands on sessions [2] Section 6
Bvaluated bya DEWSenior architect ipti i i ici in vi i .
BET ya Description of possible Business Models fo| Participate in virtual conferences and live Check Sectio.2.3

with technicaland business

the DEWS use case

demonstrations

! Based on descriptions included (i3] and[8]

ProjectTitle: ARTIST Contract No. FR317859
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backgroundon the DEWS solution

ENGevaluation team

Description of pssible Business Modgel
around the deployment of the SPCoop
Domain Gateway in the Cloud

OperatingBFT Scenario Workbench

Checkirom [2] Section
3.2.2

Members of the iLab team (ATC
department) engaged in the projecand
YSYoSNA 2F bSgal aa
team

NewsAsset business model

OperatingBFT Scenario Workbench

Check Sectiod.2.3

A Spikes developer with technical
background on both the use caas well

as the actual tools developed within N/A OperatingBFT Scenario Workbench Check Sectiob.2.3
ARTIST
Externalexperts N/A Participate in virtual conferencelve Check Sectio® andfrom

demonstrationsand hands on sessions

[2] Section 6

MPT personalization for DEWS use cag
was evaluated bgeveraDEWS use cas€
developer with tebinical background

Personalization of the ARTIST methodolog
to the migration of several parts of the DEW
CCUI component

Theoretical exercise to provide rules for
customization
MPT standard version was evaluated

Check Sectio2.2.4

Production of the customized migration
methodology for the SPCoop Domain

Checkirom [2] Section

ENGCevaluation team Gateway As before 3.2.4
Methodology - Cheeshgt_at ecov -
customization MPT Members of the iLab team (&T Customizing ARTIST methodology to fit As before Check Sectiod 2.4
department) bSga!aasiQa aLISOATA =
A Spikes developer with technical
background on both the use case as we Customized t&SpikesTogethdramework As before Check SectioB.2.5
as the actual tools deveped within methodology
ARTIST
Externalexperts N/A Participate in virtual conferencekve Check Sdmon 6 and from
demonstrationsand hands on sessions [2] Section 6
Application This evaluation foused on the generation of] . .
dis?:révery and ngeraDEWS use case developer the PSM for most of required DEWS plugin C_)peratmg MDT tool anq other supporting tools Check SectioR.2.5
understanding MDT with technical background projects like Java2UML Class Discoverer

Modernization

Software engineers from ENG team

Production of models (UML, class, activity)

from SPCoop source code

Operating MDT tool

Checkirom [2] Section
3.25

ProjectTitle: ARTIST

Contract No. FR317859
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A Spikes developer with technical
background on both the use case as weg
as the actual tod developed within
ARTIST

SpikesTogether Class Mosli8pikesTogether
Package Dependency Graph
SpikesTogether Highevel (Annotated)
Component Model
SpikesTogetheBlicedComponent Model
SpikesTogether SharePoint List Model
SpikesTogether Data UML class miod
SpikesTogether BMLUML class model

Operating MDT tool and supporting tools like
Enterprise Architect ARTIST plugin
UmI2EmfExporter

Check Sectioh.2.9

Externalexperts

N/A

Participate in virtual conferems, live
demonstrationsand hands on sessions

Check Sectiol and from
[2] Section 6

Several DEWS use case developers wi
technical background

MUT based genet@n of PIMs, component
models, and sliced PSMs, for DEWS use ¢
was evaluated

Operating MUT tool and other supporting tools
like Model Abstractor

Check Sectio2.2.6

ENGevaluation team

During the migratia of SPCoop, the model
slicer was used to extract the UML classes
pertaining to persistency

We concentrate on the components used in th¢
migration of the SPCoop scenario in particular
the Model Slicing tool

Check Sectio.2.2

MUT A Spikes developer with technical
gziﬁgrgg& ilo tgglztzgczg;z dcsv?terlas W8 Several use case specific artefacts Operating the .NET tools Check Sectioh.2.9
ARTIST
Externalexperts N/A Participate in virtual conferencekve Check Sectiob andfrom
P demonstrationsand hands on sessions [2] Section 6
This evaluation focused on the generation of th
oT Several DEWSse case developers with | Cloudification of concrete DEWS CCUI modernized PSMs for the CCUI workbench, ag Check Sectiof.2.8
technical background perspectives well as for the data delivery platform, including| —————
the externalizathn of the JMS service.
CGT tsei‘r’]enrl‘;;ﬂi’!é A developerswil 5 g2 ¢/ /1 L & Ot 2 dzZRA F A | Operating TGT tool Check Sectio@.2.9
. We used the DT to generate the deployment
tsei\;}enrii;f:!f :Jsfnzase developers wi Generate the deployment descriptors | descriptors (i.e. appegir@eb.xml) required to | Check Sectio2.2.11
9 deploy the CCUI in the GAE
DT (Eglvcealgz)(ae??eez;ncw)f the eGov use case SPCoop Data Application deployment mod Check SectioB.2.4

A Spikes developer with technical
background on botlthe use case as well
as the actual tools developed within

ARTIST

Generate the deployment descriptors

Operate DT

Check Sectioh.2.12

ProjectTitle: ARTIST

Contract No. FR317859
(@) ev-sn ]
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Model The SPCoop framework have been
Cloudification | ENGevaluaton team transformed to support persistency on Operating the Framework Check Sectio.2.3
Framework Google App Engine Data Store
NewsAssets Virtual Machine including the
basic components of the suite
PT iLab engineers Load Generatlor (emulate m“'“p'e ) Operating Profiling Tool Check Sectiod.2.5
NewsAsset clients generating traffic
simultaneously)
Profiling benchmarks reports
Several DEWS use case developers wit| Generation of deployment models for DEW we u_sed the CloudML@ARTIST CAML to mog )
- . the different aspects of the deployment of the | Check Sectio2.2.10
technical background using the CloudML@ARTIST CAML langug
DEWS components
Target - - -
. A Spikes developer with technical
environment CloudML@AR| . . .
specification TIST background on both the use case as wg EmailServiceDescriptianSaaS Model + Apply the CloudML@ARTIST &pirus UML Check SectioB.2.6
as the actual tools developed within SendGrid RSDL Class Models =
ARTIST
Externalexperts N/A Participate in virtual conferencelve Check Sectio® and from
P demonstrationsand hands on sessions [2] Section 6
Shape the decisions for the cloud deployments
Classification iLab engineers N/A and it would b_e the l_JaS|s for the _ Check Sectiod 2.6
Tool recommendations given to small and medium
sized agencies that want toigrate to the cloud
A Spikes developer with technical The Benchmarking Suite wagpéored in the
Benchr_narkmg background on both the use case aswe cont_ex@ of the S_plkes LoB use case in order to Check SectioB.2.1
Suite as the actual tools developed within obtain information on the best possible storage
ARTIST solution
Several DEWS use case depers with We described a catalogue of DEWS -nhon we qsed the GME to express the .mlgrat.lon . .
. - - requirements that drove the technical migratior] Check Sectio2.2.7
technical background functional properties
of the CCUI
ENGevaluation team Definition of theGoal Mlgrathn Model Operating GME Check Sectio.2.6
. GME related to the SPCoop domain gateway
Testing, - - -
I A Spikes developer with technical
verification and background on both the use case as we
certification 9 e SpikesTogether Goal Model Operating GME Check Sectios.2.8
as the actual tools developed within
ARTIST
e The evaluation was conducted by sever PRTIRTT
Certification | \15 members of the ARTIST team | N/A Assess the usabilitgeliability of the Check Sectiog.2.12
Tool Certification tool (CT) while using it find

migrating DEV8 to the Cloud, with

ProjectTitle: ARTIST
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technical background only

out the certifiability of the DEWS system
after its migration to the Cloud

ENG member involved the original
SPCoop

It provides functionalities to perform the

selfassessment of the ShSp (Service base

Software providers) certification model

The participant returned indications on the
different dimensons of the evaluation goals (i.e
usability and availability of the Certification
Model Tool)

Check Sectio.2.8

A Spikes developer with technical
background on both the use case as weg

as the actual toolgleveloped within N/A Operating the tool Check Sectiob.2.13
ARTIST
The EUBT tool provided a verdict that both the
EUBT iLab engineers N/A non-cloudand the migratedNewsASset Check Sectiod.2.7
applicatiors operate identicaly
An ENG use case developer member | N/A N/A Check Sectio.2.5
Repository A Spikes developer with technical
Toolboyservices - background on bth the use case as well N/A N/A Check SectioB.2.7

as the actual tools developed within

ARTIST
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2 DEWSIn-Vivo use caseevaluation

This section describes the evaluation activities conducted by ATOS in thextcoftthe
migration of the DEWS CCUI to the Cloud, concretely to the Google App Engine provider.

2.1 Conception

The evaluation activities conducted By OSim to evaluate the usefulness and the benefits of

the practical usage of the ARTIST methodology alting support in realife migration to

Cloud processes, like the case of migrating concrete components of the DEWS framework to
the Google App Engine. Furthermore, these evaluation activities are intended to provide
feedbacks and suggestions to the authoof the methodology and owners of the tools,
supporting future improvements. Additionally, these evaluation activities can provide best
practices and insights for better application in the migration of a wider range of migration
cases in similar or diffent domains, facilitating the uptake of these migration methodologies
and techniques.

The evaluation focuses on those technical activities described in the Methodfaogyhich
ARTIST provides at3étooling support.

The following ARTIST tools have beealgated in the context of DEWS use case:

Maturity Assessment Tool (MATYATEP
Technical Feasibility Tool (TET)™"
Business Feasibility Tool (BET)
Methodology Process Tool (MPTY"T=P
Model Discovery Tobbx (MDT) "PATEP
Model Understandingdolbox (MUTY AP
Goal Model Editor (GME)"
CloudificationOptimizationToolbox (©T)"?AT=P
CodeGeneration ToolboxaQGT)™4"="
CloudML@ARTIST"

Deployment Tool (DT

Certification Tool (CT§"

= =4 48 -4 _8_5_48_4a_4_-4_-9_-2

The evaluation has been conducted internally thye same ATOSteam involved in the
development of the DEWS use caaad by other ATOS members not directly involved in this
development, all of them owning a technical backgroumtlis internal evaluation may cause
some bias on the evaluation results,tbeventually it can improve the detail of the feedback
produced, since evaluators are quite familiarized with the use case, the methodology and the
tools.

The external evaluation (i.e. involving a group of ATOS employees not involved in ARTIST
project) hasalso been conducted, and the results of their evaluation reported in Se@tion

Evaluators assisted to workshop sessions scheduled by the ARTIST project where the owners of
the ARTIST tools provided tutorials on their funcélity, installation and usage.

The evaluation activities not only considered the usefulness of the methodology and the tools
in the concrete case of DEWS migration, but other generic aspects relevant for their
applicability, in general, to the migration existing application to the Cloud, namely:

ProjectTitle: ARTIST Contract No. FR317859
(o) R www.artist-project.eu
Pagel7 of 87



D13.2.2¢ Use case assessment report M36 Version: 1.0 ¢ Final Date:08/10/2015

Installation and configuration process

Tool usability: is the tool usage perceived as intuitive and easy?

Tool reliability: does the tool provide their functionality precisely and with no
malfunction?

Tool extersibility and adaptability on a wider range of migration process

Tool interoperability. Ability to collaborate on the overall migration process:
import/export support.

1 Coverage of the ARTIST migration process, in particular to the migration needs for
DEWS se case.

= —a =

= =

The evaluation activities have been conducted in parallel to the instantiation of the DEWS use
case, along a period that span over the last 6 months, particularly focusing on the evaluation of
tools and methodology released at M30. Different eadion activities have been conducted
during this period

1 Participation of tool workshops scheduled regularly during this period, including tool
presentations conducted during regular meetings.

1 Handon sessions installing, configuring and testing the tofils concrete migration
activities required by the DEWS use case.

1 Feedback sessions where informal discussion with tool and methodology developers
were conducted. During these sessions, experiences on the tool usage for concrete
DEWS migration activiti@gere communicated to the developers

I Formal and structured evaluation analysis conducted and reported in this document.

During the evaluation activities a qualitative results reporting the experiences with the ARTIST
methodology and tools have been colledteThey are based on the subjective impression
gathered by the evaluators during the usage of the tools, but also based on the analysis of the
work products obtained by them using the different available tools, during the execution of
certain methodology etivities.

In the followingsection the individual evaluation sessions performed on the ARTIST tools listed
above are described.

2.2 Execution and Analysis

2.2.1 Maturity Assessment Tool (MAT) UPDATED

The Maturity Assessment Toabksesss the maturity of an applicabn with respet to its
migration to the cloud, addressing the following concerns

1 Information describingthe current situation of the applicatioto be migrated and the
situation of the desired future application: estimation of gap between both situations
1 Gap analysis from different dimensions: technical, process and business.

MAT povidesthe set of results which comprises:
a) An estimation of the maturity of the application
b) A set of High level recommendations on how to perform the migration,
c) AMAT report including the results of the assessment and a set of migration goals

Themainobjective of this experiment is

ProjectTitle: ARTIST Contract No. FR317859
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1 Assesshe usability of theMaturity Assessment Tool (MATD) estimate the maturity of
the DEWS system with respect to its migratitm the Cloud, before the actual
migration starts

1 Evaluate the degree of support of the Maturity Assessment Tool (MARg decision
making process on the suitability of migratitmp DEWS CCtdl a Cloud environment

Description

This evaluation used the 30 version of MAT. The evaluation was conducted by a member of
the team migrating DEWS to the Cloud, with technical background only. This evaluation was
complemented by the one conducted by another Atos employee with both engineering and
managerial backgund. The evaluation took place three times, spaced along the time during
the period M20M36. In all cases, MAT questionnaires were fulfilled from scratch, not based
on previously filled versions. Nonetheless, the results obtained for in all evaluatios wase

quite similar w.r.t the technical dimension. There were six questionnaires to fulfill, describing
technical, process and business aspects describing the current and future (i.e. after migration)
situations.

After filling the questionnaires, MAT refied the assessment results directly to the user, and
also the option to generate a PDF report file is available

Analysis

MAT maturity assessment for DEWS use case was evaluated by several DEWS use case
developers with technical background, whereby #ralysis of the precision of the assessment

of the process and business dimensions of DEWS migrations was not possible. Remaining
analysis will focus on the evaluation of the results on the technical dimension, although
feedback on usability of the tool gardless the analysed dimension will be provided.

Comments and feedbacks

Based on the experiences gathered during the evaluation of the MAT assessment, the
following feedbacks were communicated to the MAT development team:

OVERALL:

1 MAT offers a nice and wking Ul, although there is definitely room for improvement
in usability, reliability and performance aspects.

1 MAT assessment results for DEWS use case grecise enough. Nonetheless, not all
the high level recommendations and migration goals were ofulsgpplicability on
the DEWS use case, considering that i) they depend on the precise understanding and
answering of the technical questionnaires, and ii) they need further improvements to
cover other specific technical aspects relevant for DEWS migrediss

USABILITY/UNDERSTANDABILITY:

1 The overall migration assessment process could be not intuitive enough for a new user
that has not read offline MAT documentation before. Integrating MAT documentation
online could help, as well as providing online d@asise, guiding the users on how to
use this tool.

1 Some guidelinegpagecan be provided at the begiimg of the survey to guide the
users onhow they should approach the questiarisor instance it magiot be soclear
to the usershow to proceed with thequestionnaire about the future situation. Some
instructions can be added to indicate that these need to be answered visualising the
aulrasS 2F GKS a2adSYy IFFGSN Of2dzZR YAINI GA2Yy O
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but this page merely describes the pugmoof the tool instead of providing some
guidance on how the survey questions should be answered.

1 The page that has the MA¥orkflow isquite useful;it can be made more front and
centre (like inthe home page or somethinghough. The evaluatodiscovered it by
chance only.

 Itis not obvious that the user needs to click on the buttons for dimensions in the main
questionnaire page in order to proceed with the questionnaire (as these do not appear
as clickable buttons at first sight).

1 In the M20 version ofthe tool, it was not straightforward to identify what
questionnaire questions have been already answered and which ones are still pending.
The score accompanying groups of questions were somehow confusing, since the
evaluator thought it referred to the maber of unanswered questions. In the M30
version, these aspects were definitely improved. In the new version, a check mark is
used to indicate that question has been answered, and similarly the scoring is easier to
understand.

1 Not very clear what the colas indicate in the overall graph for maturity level for
dimensions. Some hover over explanations could be useful, or some tooltip help can
be added to explain this.

1 Error messages when creating a new user, or during report generation etc. do not have
any cktails. They simply indicate that an error has occurred, but the user does not
have a way to know what the error is.

1 The links for MAT flow or the resulting graphs in the questionnaire views are not so
noticeable. Some users may completely miss these wseful functionalities.

1 The users may not be sure that their session will be saved. Even though this
functionality is implemented, users may not notice it since there is no notice indicating
this at the beginning of the survey.

FLOW:

1 Can be a better flow dtween different functional areas of the tool, for instance the
user can be guided through some sort of sequence pages to follow the different
sections of the questionnaire or the overall MAT process.

T Currently, the main menu of the tool includes just gsential list of buttons that have
textual names for different functions. One possibility could be to use something like
the MAT flow page as a main menu. Images describing the different steps for the MAT
process can be made links to the actual menu apjcso the user can understand and
follow process in a much simpler an intuitive way.

1 Also the titles for the menu options are not very intuitive. if the user has started the
survey without reading the manual, or watching the video, etc.. They may not
undeNE GF YR 6KIG Aa GKS RAFTFSNBYOS 0Si06SS
jdzSadAz2yasdsr 2N a3aSySNIKIS2 NNE 1I2 NSiE O D ac K&
reviewed.

1 The list view of the questionnaire main view is really helpful to see at what point you
are in the questionnaire. But the flow can still be made a bit more user friendly, by
adding the option to go to the next or previous question instead of having to going
back to the list of questions after answering each question.

Yy atb
2y Sy

QUESTIONNAIRE:
1 The questionaires cover enough detail. Especially the questionnaires for technical and
business dimensions seem quite comprehensive, although the process questions could
be extended a bit more. Not all questions are easy to understand. There are not
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additional explaations that could be consulted by the reader for further
understanding.

Not all the possible answers fit well into the DEWS use case A review of all answers
may be needed to cover more relife situations.

The same set of questions/answers with the exaiotdingseems to be used to assess

the current and future situation. This needs to be reviewedhd useris meantto
answer the future questiongisualising the state dheir system after cloud migratig

the wordingin the future questionnaireshouldbe changed accordingly. i.e. instead of

"do you have an authenticath management component" it should laesked like'will

you have arauthenticationmanagementomponent"..

Similarly, some questions may not be applicable to current situation, such las BS
(creation of the business plan) is asking about a business plan for cloud, and it is not
clear if it is for current or future situation.

Some of the questions/answers assume you already have your app on a cloud. (Such as
the questions on elasticity, mudtenancy, etc., or answers like "I

rely on my cloud provider" in "service level management auditing” ) this can be a bit
misleading/confusing, as this questionnaire is meant for applications not yet on the
cloud.

More dependencies can be setup in theegtionnaires, for instance some questions

R2 y20 ySSR (2 06S lalSR AT @e2dz IyasSNBR
mechanism seems to have been implemented in some cases but not in all.

In some questions, more than one answer seems to be applicablengimnce how to
ensure elastity in AP5), but it is not possible to choose multiple choices through a
checkbox. Again this mechanism is implemented in some questions, but not for all.
Review by a native English speaker can be helgel evaluator sptied menuspelling

and grammar errors ithe questionnaire

It seems possible to save the session while answering the questions, which is a very
good feature that seems to be not there during the M20 version, but the M30 version
includes this.

REPORTS:

1

)l

Thetool can generate three different reports, MAT report, Recommendations and |
report:

TheMAT reportis the main output of the tool, it provides some very useful graphs, for
instance graphs that compare the maturity level of the application for current and
future situations (for overall or for each dimension), and also other graphs that
compare the maturity level for all dimensions, etc.

But this report is still a bit disappointing, in the sense that it has the exact output of
the survey, but not much mordt just has the graphs and the answers provided in the
survey, but not an overall view/interpretation of the results. There could be more
narration in the general summary for instance to really interpret the results in a
deeper way.

TheRecommendations reort, which currently needs to be generated from a different
menu option, could be incorporated into the main MAT report, as most users would
want to know about the recommendations after the assessment is done.

The recommendationsan bea bit more extensre. Much less recommendations than
expected were generated given to the answprevidedin the survey

I-report /integrated report is a consolidated report which combines the results
obtained from the other Artist tools. This is a nice features that helils the goal of

G AYGSNER LIS NI cARTISTOGs ardl SabililySt& yollaborate on the overall
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YAINI GAZ2Y LINPOS&E&Y AYLRNIKkSELRNI &dzZJi2 NI ¢
decision maker in the organization to take the decision of migrating or lHotvever
the evaluators noticed that only the results from the other tools were included in this
report, integrating MAT report in this one should be considered to give a more
integrated view of theARTIS&ssessment.

PERFORMANCE:

1 Performance can be impved a bit. It takes some seconds to load back the main page
after having completed the answer to a single question; it can get tiring to wait after
each question for some impatient users. Also report generation takes quite a long
time, displaying a progresar could be helpful while the report is being generated.

1 Similarly, switching between the questionnaires for dimensions takes long, and
misleads the user to think the system did not react to a menu action.

RELIABILITY/AVAILABILITY:

1 The tool is reliableoverall, but there are some parts that need improvement. For
instance the Recommendations anereport menus do not always work. The
description page gets displayed only when you login second time, does not get
displayed when you create a new user for firet time and start using the tool for the
first time (which is when it would be most needed).

1 Some minor issues are detected such as truncated labels and incorrect scale in the
graphs (e.g. the scale seems to start from 2 instead of 0 in some catagphsgn
the online version such as the one for architecture category in technical dimension, or
the one for regulatory category in in business dimension, or scale starts from 40 in
technical dimension graph in the MAT report)

2.2.2 Technical Feasibility Too | (TFT) UPDATED

The Technical Feasibility Tool (TFT) assists modelers in the early technical analysis of an
existing application whose migration to Cloud is being considerethaltagesa detailed
breakdown of the application into its componenfgeneratedby the Model Understanding
Toolboxg Component Model Generatognd assists the modeler on the selection of adequate
migration strategies (depending dhe expressed migration godlandthe component nature)

and the computation of the component complexiyd the effort required to accomplished

the selected migration strategies on each component.

Description

TFT analysis is conducted in the DEWS use case, aimed to provide an early technical evaluation
of the migration feasibility. Concretely, this activitiyns to identify:

1 The most important DEWS components, those whose migration to the @Giayde
required andmightshow some technical complexities.

1 The migration strategiese(g. tasks) that better suit the migration needdor each
DEWS component, baseah its characteristics anthe overallexpressed migration
goals (i.e. as a result of the MAT report obtained for DEWS use case).

1 Relative stimations for the complexity of each DEWS component and the efforts
required to migrate each component accordirggthe migration strategies selected by
the modeler.

Analysis

2 The user can specify these goals using the MAT or manually using the Goal Modeling
Editor.
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TFT assessment for DEWS use case was evaluatedbyEWS use case developevith
technical background. It was conducted using a DEWS component model obtained using the
MUT and the migration gds produced during the maturity assessmamialysisproduced by

MAT. TFT results are quite dependant on the precision and quality of both MUT and MAT work
products, but also on the quality of TFT analysis.

Comments and feedbacks

As commented, the TFT awsis strongly depends on the quality of required inputs, notably
the MAT migration goals analysis and the MUT component model. Both work products can be
manually modified by the user to improve that quality. In this feedback report, we refer to
these toolsas well when expressing concrete recommendations for TFT. Comments and
suggested recommendations are collected in the following list:

1 TFT tool is well integrated within the Eclipse workbentth.provides its own
perspective, managing the layout of itswie and offering a good understanding on a
glimpse

1 TFT could be intuitive enough for users who have read the TFT userGtride No se
encuertra el origen de la referenciabut TFT plugin does not provide any user guide
integrated with Eclipse documentation. Using MPT to launch and use TFT during the
enactment of the methodology process is very handy, though.

9 TFT could be better integrated with the MUT in order to highlight concrete detailed
analysis for components selectéd the component model (i.e. UML2 Editor). That
would improve the tracing of information flow between both tools.

1 The way of representing the boundaries of components (i.e. the list of aggregated
classes) in the inventory view could not be optimal whes thumber is large.

1 Information displayed in the inventory and complexity views deserves additional
explanation (i.e. description of columns) that can be offered as tooltips when hovering
over the header.

1 Component complexity values are meaninglessniomn-familiarised users and require
additional explanation, either on the header or on the status bar, describing what
metric is displayed and the unit. Similarly for average strategy complexity and
estimated relativeefforts. Only computed absolute efforts asxpressed in PMs.

1 Current heuristics encoded in TFT rulesg. the TFT Knowledge Base, Hi®) not
enough to cover all DEWS migration needs and require to be extended. Moreover, TFT
produces wrong suggestionsven if the TFT KB can be easily improveteattended
by editing the rules description files, this requires a deep knowledge of TFT design (and
JBoss Drools language), whereby only TFT maintainers can take care. Moreover, TFT
does not provide any mean to configure the KB file to be used, what veildlify the
extension of TFT heuristics to other technology domains for migration not supported
by the current KB.

2.2.3 Business Feasibility Tool (BFT) NEW

The Business Feasibility Tools software comprises the following modules:

1 Business Scenario WorkbenchFBSW), providing a Graphical User Interface to
describe the business model according to the BFT Object ModelQBIfF T

I Business Scenario Simulator (EB¥W), responsible for managing the interactions
between the GUI of the BFT (i.e. Scenario Workbenath}tzen Mult-Agents simulator.

I Business Scenario Assessment Dashboard -[BH), which prototypes the
functionalities to support the analysis of the data produced by the simulation runs
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1 CostBenefit Analysis (BFIBA), which prototypes the collection of ogts supporting
analysis of the data according to the céignefit analysis methodology

1 Process Toolkit (BFAK), which prototypes the collection of key processes which
should be modified by a company to be clagmbmpliant due to the migration process
andhence could be the focus of simulations.

Description

The analysis of different modules comprehended in the BFT frameisarknducted in the
DEWS use case order to make arearly assessment of thef the migration feasibilityfrom

the business perspeet, identifying the main involved stakeholders and their relations as well
as quality of service aspects and estimation of costs for the transition to the cloud
environment.

Analysis

BFF modulesassessment for DEWS use case was evaluatadDiW Seniorarchitect with
technicaland busines®ackgroundon the solution Due to the complexity of DEWS system and
the mixture of the different technical and business aspects analyzed by th& Bd&ules, the
assessment process must be performed by a personkmitiwledge in both domains.

Comments and feedbacks

1 General the eclipsebased BFT tool is released only as a Windowlsitbdersion. Other
architectures and O.S. are not supported by default, requiring to make use of the
updates site option. In additionhé BFT plugins are only valid for the Eclipse Luna
version, not working with newer ones (and therefore not being possible to work with
most of the editors).

9 Business Scenario Workbench (HFSW)

o Entity Types Editor

A ¢KS SEIYLX Sa Ay ifywatistheypdgdose ofRiey Qi
GiSOKy2f238¢ SyidAateo La dzaseh G2
as Tomcat, Java, Eclipse RCRhich are used to implement some
process/service?

A There are several concepts which usage is not clearly explained in the
mtydzZl £ 2 &dzOK a4 (GKS G¢SOKyz2f23@
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relationship, which seems quite limited to repesg relations
between the entities (e.g., software uses database X, operator
manages software, etc.)

0 Relationships editofThe available roles, relationships and revenue flows types
are more than enough to represent business relations in DEWS use case. In
some cases it is not intuitive what relationship to be used from the different
possibilities offered.

0o Goals editor It is a useful diagram that allows for instance specifying
satisfaction requirements for the customer like being able to disseminate
more than 10.000 warnings per minute, etc. Goal editor could be improved by
allowing to specify directly numeric constraints instead of having to edit them

aSLI N GSteée Ay (GKS dal 0KSYFGAOa SRAUZ2NE L
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0 Global editor Operations table when opemeis not editable. It would be
useful to have a visual link between the messages and the interfaces in order
to easily determine the correspondences.

Business Scenario Simulator (E5¥W)

0 Simulations should be run from within the application in order toidwon I'F
savvy persons having to deal with installation and configuration of databases
and services.

0 Lack of information about what are the minimum parameters or attributes in
different diagrams in the business model that need to be completed in order
to be able to run successfully the simulation software.

Business Scenario Assessment Dashboard D]

0 Lack of more detailed information on how to execute the BIRT reports
imported in order to get the same screen windows as shown in the manual.
Clicking a the files (from within Eclipse) only shows the xml configurations.
dGwdzy B *AS¢6 wSLRNIL B LYy 2S00 zAS6SNE YSyd

CostBenefit Analysis (BFIBA)

o Definitely one of the most interesting modules within the BFT framework,
supporting the company ithe decision making of moving or not the existing
application to the cloud and determine what might be the benefits/costs (in
monetary units) of taking such decision.

o It would be interesting if the tool had an additional section where the
company can entesimilar information (probably more coarggained) about
similar experiences from domain competitors in order to better compare.

Process Toolkit (BFAK) Could not be tested. Import option for importing as a
GaSUiK2R LI dAAYye Aa y20 | @rAflofSo

Methodology Process Tool (MPT) UPDATED

The Methodology Process Tool (MPT) personalizes the ARTIST migration methodology to a
concrete migration case, based on the results obtained during the migration assessment and
the technical and business feasibility analysistloé ARTIST pamigration phase. The
personalized methodology guides the remaining of the migration process, but offering specific
migration support for the concrete application.

Description

DEWS use case requires a personalized migration methodology{tmnckecision to migrate
concrete aspects of the DEWS system has been taken. But furthermore, DEWS requires
personalizing different migration scenarios, assuming that the maturity assessment and both
technical and business feasibility analysis for theseatges have been conducted and whose
results have been used during the personalization process. These scenario variants are
conceived to explore different possible Cloud deployment scenarios for DEWS systems (or
concrete parts) as described [ih0]. Fully personalized migration methodologies will facilitate

the migration process itself, reducing the complexities, eventual unexpected situations, risk of
failure and not estimated costs

Analysis

MPT personalization for DEWS use case was evaluatsdveyalDEWS use case developer
with technical background. BD version of MPT allosd the personalization of DEWS use case
usingthe MAT report(which included business and technical aspea$ well) but the MPT
personalizatiormostly focused omprocess dimension. However, this assessnveas$ not that
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of interest for DEWS use casahich mostlyfocusal on the technical dimension of the
migration.

Therefore, we have focused on the evaluatiohthe other MPT features, mostly w.r.t the
integrated assistance (i.e. through tidPT pluginEclipse cheat sheets) supporting the end
users in the usage of the ARTIST Tools during the migration actiaitieshe methodology
customisation through the MT Webapp tool

Comments and feedbacks

Comment and recommendations for MPT are collected in the following list:

MPTPIugin version

)l

MPT cheat sheets are pretty well covering the ARTIST Suite, seamlessly integrated
within the Eclipse based ARTIST tools,disib covering other types of tools (i.e. Web
based tools such as MAT™.30 version coves a significant percentage of tools of the
Eclipsebased ARTIST Syitaut not all

Rule sets supporting methodology personalization is still poor w.r.t. the technical
tasks.

As commented for the TFT, the knowledge base containing the heuristics (formalized
as rules, either Drools rules or Eclipse chatatet embedded rules) cannot be easily
modified by endusers, since this logic is encoded within the MPT rule engite a
require a deep understanding of this logic.

The personalization of the methodology on the Web tool is much more powerful and
flexible, we assume do to the limitations on the runtime customization support for the
cheat sheets

MPT cheasheets providean impressive getting started support to get familiarized on
the usage of the Eclipse ARTIST Tool Suite.

MPT Web app

)l

=a =8

MPT Web app is eery goodtool overall, itprovidesa great way tovisuallyexplore the
ARTIS™ethodologycustomized fora particular migration caselt also allowsdiving
deeper into the migration activities/taskacluded in the migration methodologynd
providesa lot of detailsfor each of these work itemssuch as the worlelement
details, the teanprofilesinvolved, andthe work praducts used, etc.

Thereis still room for improvement in the usability aspects thouljtie detail some of

our observations regarding this below:

USABILITY/FLOW:

The general flow of the tool may not be so intuitive for users who have not yet read
the user manal.

An introductory page welcomes the users once they create a user and login, which is
great, but the flow after that point may not be so clear. The welcome page introduces
MPT and theNebapp, but does not give indications on which steps to follow n&xt.
graphical low page(such as the one MAT has) at least a textual description of steps

to follow can be added.

The main menu design made the evaluators feel the tool looked more like a porting of
the eclipse functionality to the web, (witthe conceptof projects, etc.) instead of a
well-designed user centric online tool. For instance:

The first two menu options on the side navigation bar ask the user to select a project
first, but it is not obvious how to select a project. The ugerctuality is expected to
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use the menu optiorat the bottom mostfor creating a project first, then select this
project, but this is not very intuitive.

1 The flow of thedCreate project menfipagecan be improved This menu optioncould
be renamedas users need to come teeven for selecting from the existing projects
Also the evaluators suggest placing this option at the very top to be in line with the
logical order okteps that need to be followed.

1 Some of thesession datas remeanbered, but not all. For instance valuators noticed
that when you logn back to the system after timeut due to inactivity the project
St SOGSR A& y2i NBYSYOSNBR® ¢KS dzaSNI KIFa 3
and select an existing project there, which is not very itive. Alsothe reportsthat
were uploaded previously arenot remembered after a timeut, you have to load
them again.

f /2y FAAdzNE at ¢¢ YSydz d FANRG az2dzyRa tA1S |
it may not be obvioushat this is a mandatory steftvauators felt thisstepmay bea
bit redundant;users shoulde able to uploadselectthe file to be used with the same
menu option.

1 Oncethe user selectshe project, upload the files,and configures the tool, they can

finally select thedview methodology option. But going back to the main menu seems

not trivial once youdive into the methodology views.

METHODOLOGY VIEW

Work break down structure view: Once the user cliskz y G KS a@ASé YSGK2R

menu option, the tool takes them to the methodology view, whethe actual

functionality of the tool can be experienced.

T In this view, you first see an overall representation of the oved&ITISTprocess
workflow. Here the different phases of migration phases are displayed (however the
evaluators observed no connéahs between the different phases are depicted). From
this representation, you can click on a migration phase, and the dive deeper into the
other elements of the work breakdown structure.

1 Thisis a very useful functionality, i.e.to be able to traverseubh theARTISProcess,
the activities, tasks etc. But thevaluators felt thedata can be presented in a more
user centric way.

1 For instance, currently onlihe ids of thetasks/activities are shown in the graphical
views. Adding human readable labelexh to the ids can greatly improve the
understandability of the migration methodology.

I Tooltips can be added to the data in tiiéork Breakdown table. Without these, hay
not be so obvious what the numbers, etc. mean.

i Team Breakdown viewIn this view, dist of profiles needed for th particularwork
item selectedn the work breakdown structures displayedwhich is very useful

1 Once you click on the profile types, you can see a list of migration activities each
profile need to be involved irBut agan here,only the ids of the activities/tasks are
included, adding human readable names can help the users vastly.

1 Description pagelt isnot very obvious what thinfo on this page is aboutooltip help
or online help can badded.

T  Work Product Usageiew: This view shows the work @ducts that would le used in
the activiy/task that was selected in the work breakdown structure view. This is a very
useful view. Human readable names for the work products are definitely helpful.

9 List of tasks on the lefside The flow can be improved a bit for the overall
methodology views. For instance when you fastive to this part of the too] the list
of tasks in the left side can be a bit confusing. It may not be very obvious that this is

= =
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actually not a left nagation menu, but a list of tasks for getting more info on them.
This can be a bit confusing.

1 "Where am I'featureis useful, but it does not alwageem towork (for instance if you
have traversed to a work product descriptor page or though the visugihgr view),
this action in such cases results iff a S NNE NJ pdgé buld not b found |
YI@AALGA2Y GASGE D

1 RELIABILITY:

1 The tool seems reliable overall, the only thing we noticed was an error message that
complained about a page not being foundtive navigation tree, but this was quite a
minor issue.

1 DOCUMENTATION:

1 The user manual refers to the need to install the eclipse plugin for MPT in order to

know the steps to follow for using the Webapp. Evaluators feel that installing the
plugin can baleemed astime consuming and intimidating for the na@achnical users.
So even though this option can be mentioned in the user guide, we recommend
indicating clearly in the guide that this as r@itmandatory step and explaining the
exactsteps to follow for he case whereplugin is not used.
1 The user manual can be elaborated a bit more to explain the flow, or the datans
in different pages, the menaptions the extra featuressuch as Three sets vieetc.
OVERALL for MPT Webapp:
Evaluators initially assned the MPT Webapp allowed customizations through the
online composer tool, but it seemhkis was out of scope for this tool. With the current
version,the users actually need to change the input files offline (either manually or
through othe ARTISTools) n order to customize the methodology further, but they
do not have the option tananually tweak the process on the go using the online
Webapp. This could beuwsefulfeature to be considered for future versions.

= =

2.2.5 Model Discovery Tool box (MDT) UPDATED

The Model Discovery Toolbox enables the generation of low level platform dependent model
(PSM) representations of existing software artefacts, notably source code and configuration
files (i.e. XML). Obtaining these model representations are mandatory thefuapply the

MDE migration techniques supported in following tasks of the ARTIST methodology.

Description

The DEWS system software needs to be precisely modeled, obtaining low level PSMs, which
will feed following tasks during the ARTIST modernizatiases. Therefore, efficient, precise

and straightforward techniques (supported by ARTIST Suite) to obtain these PSMs form source
artifactsis required. Besides, considering that DEWS system is built from a number of Eclipse
plugin projects, support to managthe generation of PSM from multiple sources is also
required. DEWS use casequired the generation ofstructural (i.e. class models) and
behavioral(i.e. activity modelsyepresentations.Structural models were required to support

the refactoring (by dudification) of the DEWS CCUI architecture. Behavioral models were
required to the refactoring of the CCUI business logic.

Analysis

MDT based generation of PSMs for DEWS use case was evaluaedelylDEWS use case
developes with technical backgroundThis evaluation focused on the generation of the PSM
for most of required DEWS plugin projects, although only few plugin projects have been used
in following activities of the modernization phase (i.e. only those contributing to one of the
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DEWS CCUI peextive, since we are currently focusing on the migration to Cloud of a portion
of the DEWS CCUI user interface). For selected DEWS plugin projects, we obtained platform
specific class models and XML models representing each Eclipse plugin projectaescript

Two kind of models were generated, structural class models, using the-MBMa2UML Class
Model generator, and behavioural activity models, using the MDava2UML Activity Model
generator. Additionally, the MDT JUMP Profiler tool was used to cteasome profiles
describing Java annotations declared within the code of some-fiarty DEWS dependencies
(i.e. Spring framework). This one and other profiles were used later during the modernization
of DEWS CCUL.

Comments and feedbacks

Comments and suggted recommendations are collected in the following list:

1 MDT is seamlessly integrated within the Eclipse based ARTIST Suite. It is intuitive
enough for experience users (on the usage of similar Eclipse Modisco fohis).
applies not only to MDT Java2ML discoverers, but also to MQTUMP profiler and
other MDT tools.

1 MDT structural discoverers work quick and precisely. During the generation of PSMs
for DEWS plugin projects, some issues were detected and reported to MDT developers
who quickly fixed tem. However, there is still a main unsolved issue, concerning the
modelling of Java Generics, since the output class models generated by MDT are not
normative and compliant to the UML2 specification, what concerns the modelling of
generic (e.g. parametetypes. This issue introduced difficulties in subsequent phases
of the migration process to properly manage DEWS CCUI models.

i MDT behavioural discoverers are still under early development, whereby generated
models are still facing some modelling issuespadrticular, these models cannot be
opened properly with thePapyrus UML2 Editor, since multiple validation issues were
arisen. That hampered any possible exploitation of these models, aiming to model the
business behaviour of the CCUI in next steps withémigration methodology. We
understand that the extraction of behaviour models is still very challenging.

1 The MDT¢ XML Discovery tool is very handy but of general purpose. It produces a
general purpose model, for any XML document, regardless its schiémauld be
much more useful to be able to generate Ecore mmtadels out of the XML schema
or DTD, and concrete model instances (conforming to the generated-metkel) for
input XML document of that kind. That you help to obtain domain specific afid sel
explanatory models for these XML documents.

1 The generation of UML class models from code requires astef process. In a first
step an intermediate Java model is generated. In a second step the UML class model is
generated out of the Java model. Thigotstep process is fast, although a direct UML
class model generation from source code could be more convenient.

1 MDT does not offer a toolbox to merge generated models into a single one, which can
be managed in following modernization activities. Thisagipular useful for DEWS
system, since different DEWS plugin projects interoperate to each other, so managing
individual models could be cumbersome. Fortunately, in the context of WP10, a model
copy artefact has been reused to generate a model merging too
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2.2.6 Model Understanding Toolbox (MUT) UPDATED

The Model Understanding Toolbox (MUT) offers different tools that generate concrete models
with higher level of abstraction (either platform independent or dependent) and/or addressing
specific concerns.

Degription

In the context of the DEWS use case, the MUT has been intensively usage to model-concern
specific views of the DEWS CCUI applicafidvat is, different tools included in this toolbox
have been used. ConcretelMUT has been used to generate bgiatform specific (i.e. RCP)

and platform independent (i.e. GUI) higlhstraction model representations of the CCUI
workbench. Besides, the CCUI dalaivery management based on JMS subscriptioasd
publication/subscription mechanismhas been modeled \th a platformrindependent
representation of the observer pattern.

MUT has been also used, in the context of DEWS use case, to generate high level component
architecture views, since they were required by TFT to conduct an early feasibility analysis, but
also to acquire a better understanding of the DEWS architecture as a whole.

Analysis

MUT based generation of PIMsomponent models, and sliced PSKts, DEWS use case was
evaluated by several DEWS use case developers with technical background. Thitoevalu
focused on the generation of the PIMs describing the GUI of DEWS CCUI, its data management
system and on the generation of a high level component architecture view of the DEWS
system.

Comments and feedbacks

Comments and suggested recommendations@#ected in the following list:

1 MUT is easy to instalind used MUT toolshave been seamlessly integrated within the
Eclipse Workbencghoffering a single user experience, since the access to Eath
tool is toolindependent based on selected input molde

1 Current version of MUT offersdiversenumber of toolboxesThere are all accessible
through the same contextual menu entry. However, they are not enough self
described by the toolbox itself, helping users to understand what tool is handy for
concrete needs. For such, users are required to read the ARTIST documentation
available for public in the web site

1 Current MUT release contains a relatively small number of tools, which different
ranges of applicability, from those which are quite generic (U8B) to other that are
more specific (i.e. GUI abstractaiMS slicer, Observer abstragtohdditional work to
extend the number of available toolboxes covering other abstraction needs w.r.t other
concerns is advisable.

1 The applicability of MUT tools cauhot be possible on any input model, but the user
is not assisted (in current version) to determine whether or not the selected MUT tool
can be applied in her model. Input model validatiteeyond pure UML conformance
of the input model, determining whe#r or not the MUT tool can be applied in that
model,is advisable.

1 The development (e.g. by extension of the exiting tools in the MUT) of new model
understanding features (or the adaptation or amendment of the existing ones)
requires a deep knowledge of éhmodelling and software engineering techniques
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applied in the MUT, hampering the extension of MUT capabilities by the community of
ARTIST users and developers. This applies to other ARTIST toolboxes, including MDT,
COT, CGT. DevelofeontributorQa& 3 dak RH®se authored in other open
communities of developers, would be very helpful.

2.2.7 Goal Model Editor (GME)NEW

The Goal Model Editor (GMEKilitates the expression of migration requirements over non
functional properties. These requirements can be datilie (e.g. soft goals) or quantitative
(e.g. hard goals). GME is included as part of the-Narctional Requirement Verification Tool
(NFRVT)

Description

In the context of the ARTIST use case, wal tlse GME to express the migration requirements

that drove the technical migration of the CCUI. Concretely, we described a catalogue of DEWS
non-functional properties (i.e. including terms such @®ncurrentUsersThroughput or
RefreshTimand expressed both soft and half goals for some of these propertieseXfiress
requirements not only for the CCUI, but also for other backend DEWS components (i.e. IDC,
IDL), even though they are not targeted by the migration process.

We did not test another NFRVT feature that enables developers to analyze the impact of the
selection of concrete optimization patterns on the fulfillment of the expressed requirements.

Analysis

The usage of the GMas evaluated by several DEWS use case developers with technical
background. This evaluation focused on the experience when expgeasd editing migration
requirements for some DEWS components included in the UML component model generated
by the MUTg CMG.

Comments and feedbacks

Comments and suggested recommendations are collected in the following list:

1 The semantics of the ARTIS®aGModeling Language are referenced in one of the
ARTIST deliverabldgd], available in the ARTIST web site, but no any reference
documentation is shipped within the Eclipse ARTIST Suite. Therefore users are referred
to an exernal documentation source. Including this documentation as part of the
ARTIST Suite integrated documentation is advised.

1 GME includes a large catalogue of standardizedfoontional properties. Therefore,
it is not common the need to create new propesdijeand in this case, they can be
defined as extensions or refinements of the existing ones.

1 GME provides good contextual cedssistance to refer to defined neuanctional
properties (within imported catalogues) and contextual UML model elements (for
thosemodels available in the clagmth). At the moment, there is no way to select the
UML class or component model (or models) referenced by the goal model, making
difficult to manage these links when the class or component models are placed out of
the commonclasspath.

1 GME provides good language contextual cedsistance to manage the basic
constructive elements of the language, reducing the language learning curve.

1 GME is targeting users with technical backgrouhdse who areaccustomedo code
using prgramming tools, and IDE assistance. But on the contraryterimical users
interested on expressing migration goals will find GME environmerdimtoiitive. This

ProjectTitle: ARTIST Contract No. FR317859
(o) R www.artist-project.eu
Page31of 87



D13.2.2¢ Use case assessment report M36 Version: 1.0 ¢ Final Date:08/10/2015

can be reasonable overcome by complementing current GME Ul with wizards and
forms assistinghe enduser to create requirements without requiring any knowledge
of the GML.

I The GML is intuitive; therefore, expressed requirements can be read and understood
easily, at least by endsers with technical background, familiarized with these
declarativelogic languages.

2.2.8 Cloudification /Optimization Toolbox (COT) UPDATED

The CloudificatiofDptimization Toolbox (OT) enables the application of cloudification and
optimization patterns (expressed as M2M transformations) that modernize the models
describing cocrete aspects of the application, in order to make them compliant (and/or
optimal) to (for) the target Cloud specification.

Description

In the context of DEWS use case, we focused on applying@ief@ the cloudification of
concrete DEWS CCUI perspeasgivThis cloudification process was required to modernize the
CCUI (which is a standalone desktop applicatiom)order to refactor its architecture
conforming toa Webbased servicee(g. SaaSMoreover, the data delivery management was
refactored froma publication/subscription in push mode to pulling mode. Additionally, due to
framework constraints on the target GAE, the entire d4Sed message delivery was
externalized as a Service and move the the DEWS server side, deployed laas
infrastructure

Analysis

The modernization of the CCUI using th©TCwas evaluated by several DEWS use case
developers with technical background. This evaluation focused on the generation of the
modernized PSMior the CCUI workbenchas well as for the data deliveryagform, including

the externalization of the JMS servicEhis generation was obtained usidifferent GOT took,
namely, the GUIo-GWT pattern, the Observéo-pulling pattern, and the service
externalization pattern

Comments and feedbacks

Comments anduggested recommendations are collected in the following list:

1 QOT was easy tonstall and use The ©OT is seamlessly integrated within the Eclipse
workbench, offering a common user entry point and single user experience.

T The @T-GUI cloudification toobffers a quite specific GUI cloudification applicability,
only suitable for desktofpased applications. Besides, current support is partial; since
the cloudified PSMs are incomplete (i.e. not all GUI elements can be migrated to GWT,
especially for methodnistances). Further improvements to obtain complete cloudified
PSMs for GUIs are required, especially for code genera@@ developers were
notified. They argued that the lack of behavioral models describing the business logic
that built the CCUI GUI,nited the application of the GHb-GWT cloudification
pattern.

1 The other ©T toolsapplied provided more complete and precise cloudified madels
However, they were specifically built to address concrete DEWS modernization
requirements, and even if they we developedas generic tools, and thereforthey
are applicable to any other similar applications, they are of limited application,
particularly in the case of observer cloudification and JMS extradtemause of its
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specificity Therefore, a significanhigher number of cloudification/optimization
patterns, of wide application, needs to be further developed by the ARTIST
community.

1 The applicability of GT tools could not be possible on any input model, but the user is
not assisted to determine whethear not the selected OT tool can be applied in her
model. Input model validation is advisable.

2.2.9 CodeGeneration Toolbox ( CGT)UPDATED

The Target Generation Toolbox (TGT) enables the generation of compilable source code from
the cloudified PSMs obtained aftapplying the OT tools.OGGT may inject in the generated
code patterns required by applied cloudification and optimization techniques, not available
directly in the cloudified PSMs.

Description

Cloudified code is required to build and deploy the migrabdeWS CCUI into the Google App
Engine Cloud platform. Therefore, once the CCUI GUI code has been migrated from a RCP
compliant architecture to a Webased one (i.e. using the GWT framework), compilable code
must be generated and manual fixed, before thggrated CCUI can be built.

Analysis

The generation of the cloudified CCUI code, usingdB& was evaluated by several DEWS use
case developers with technical background. These experiments were conductedMB&ing
versionof the GGT.

Comments and feedbacks

Comments and suggested recommendations are collected in the following list:

1 The TGT that has been evaluatisdnow very well integrated into the ARTIST Tool
Suite. Therefore, it is easy to install and start using it.

1 GGT generation of GWdode for DEWS CCldhows someissues producing not
compilable code. This is due to the incomplete REBWT cloudification mapping,
the incompleteness of the model representations of the CCUI perspectives (i.e.
particularly missing information about the method implemetidas), the lack of
reusable legacy code injection (in generated code) and the missing library
dependencies (this can be easily fixed manually updating the project-pa#ss
configuration).

1 Additional issues in generated code have been reported to @@&velopers,
particularly:

o The managed of void returned methods, due to a misalignment on the
convention to manage void return types in UML models, between MDT and
CGT

o CGT produces Java annotations for all stereotyped applications contained
within the input PSM, regardless they correspond or not to exiting Java
annotations defined in required frameworks. This introduces unnecessary and
non-compilable metadata in the generated code, which can be easily removed.

1 Despite these issues in generated code, andsaering they are easy to fix using
some code refactoring aids offered by IDEs like Eclipse, the generated code improves a
lot the migration process from the original one. Injecting originatmatdernized code
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(i.e. business logic) right in place withime generated one would be significantly
helpful to automate the overall modernization process.

2.2.10 CloudML@ARTIST NEW

CloudML@ARTIST is a set of modeling languages, implemented as domain specific language
extensions to UML (e.g. profiles) that enables thedeling ofdifferent Cloud providers, their
offerings (e.g. laaS, PaaS) but also the modeling cieadapplications as SaaS. In particular,
CloudML@ARTIST includes the Cloud Application Modeling Language (CAML), which enables
the modeling of applicatiocomponents to be deployed in the Cloud, as SaaS.

Description

In the context of DEWS use case, we used the CloudML@ARTIST CAML to model the different
aspects of the deployment of the DEWS components (notably the CCUI, but also some backed
data services, g as IDL and IDC) into a hybrid Cloud environment, including Paas (i.e. Google
App Engine) and laaS (i.e. Amazon Web Serviths).deployment model was later used to
generated GAE deployment descriptors using the Deployment tool.

Analysis

The generatiorof deployment models for DEWS, using the CloudML@ARTIST CAML language
was evaluated by several DEWS use case developers with technical background. These
experiments were conducted using M30 version of the CloudML@ARTIST CAML.

Comments and feedbacks

Commerns and suggested recommendations are collected in the following list:

1 CloudML@ARTIST CAML is a powerful Cloud domain specific language to describe
deployment models for Cloud applications, supporting deployment modeling either for
laaS and PaaS. Tlanguage is rooted on the basis of the UML metadel and the
UML profile extension mechanism, what makes it quite compatible with existing UML
models, but also quite extensible in case of future needs.

1 However, this power makes it complex of usage, asnjitoses concrete modeling
procedures and patterns quite rooted on the UML semantidserefore, only highly
experience modelers on UML can used this language properly. This cannot be an
obstacle for the adoption of the language, since it underpins UMLgHwisi the only
widely adopted standard on software modeling, but reduce the range of modelers
capable to adopt it.

T The CloudML@ARTIST CAML does not impose the semantics of a well conformed
CAML deployment model, and the baseline of modeling tools, incatpd in the
ARTIST Tool Suite, supporting the modeling of model instances of the language (i.e.
UML2 Editor, Papyrus Editor) does not provide concrete validation facilities, beyond
those that validates the conformance to UMIherefore, users are not niied when
they model deployment models that are not conforming to the CAML specification.

i The baseline of ARTIST modeling tools (i.e. Eclipse UML2 and Papyrus) does not
provide a complete and usdriendly support to model CAML deployment models.
Some UMLmodeling elements that underpin CAML are not supported by Papyrus,
requiring to be modeled by the UML2 Editor (this tool does not offer a graphical
notation), increasing the complexity of the modeling process and confusing modelers.
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2.2.11 Deployment Tool (DT) New

Deployment Tool (DT) enables the generation of deployment descriptors and scripts from
deployment models (concrete instances of the CloudML@ARTIST CAML). Current version of
the DT supports the generation of descriptors (and scripts) for GAE and Azure.

Description

In the context of the DEWS use cage used the DT to generatke deployment descriptors
(i.e. appegineveb.xml) required to deploy the CCUI in the G#&m the deployment models
we modeled using the CloudML@ARTIST CAML

Analysis

The generabn of deployment descriptors for DEWS, using the DT was evaluated by several
DEWS use case developers with technical background. These experiments were conducted
using M30 version of the DT.

Comments and feedbacks

Comments and suggested recommendationsa@#ected in the following list:

1 The generation of the deployment descriptors is quite sensitive to the conformance of the
input deployment model to the CAML n@enodel. In the case théahe input deployment
model is not conforming to the specificatioMT fails to generate the deployment
descriptors and provides no indication of the cause of the error.

9 Current DT support for generating descriptors is limited to GAE and Aancenot
covering all thedescription elements included in their specificati@ahema. This is
partially caused by the limited generic modeling support in CAML, which does notatbver
the GAE or Azure specificities, and by the limitations of the current DT implementation.
Further developmenbn both the language and the toshouldbe required to overcome
these limitations.

1 Support for generating deployment scripts is only available for Azure. In the case of the
GAE, this is not a drawback, since the Google Eclipse Plugin provides seamlessly integration
in the ARTIST Tool Suite fapporting the deployment in GAE.

2.2.12 Certification Tool (CT)NEW

The Certification Tool (CT) is an online tool focused on certifying SaaS Providers and their
applications from different perspectives, Business, process, technology and legal based on the
interpretation of existing standards and best practices to support the specific characteristics of
SaaS industry.

The certification process is composed of three phases.

1 Selfevaluation through online questionnaires. The organisation gets an approximation
of certfication level

T Analysis of evidences Silver or Bronze Certification. After analysing the received
evidences for supporting the certification level of the questionnaire, the Silver level or
Bronze level will be granted

1 Onsite Evaluation Gold Level Céfication. Onsite evaluation is necessary in order to
obtain the Gold level accreditation
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The certification model is structured into four areas: Business, process, technology and legal
status. Each area (except legal status area) contains some categOdtegories are aspects of

the organization, the offered service and the application itself that will be evaluated in the
certification model.

Description

The main objective of this experimewgs ta

wTo assess the usabilitseliability of the Certification tool (CTyvhile using it to find out the
certifiability of the DEWS system after its migration to the Cloud

wEvaluate the degree afccuracythe Certification tool (CT) accomplishes while assessing the
certification level.

Analysis

This evaluatin used the M30 version & T The evaluation was conducted by several ATOS
members of the ARTIST team migrating DEWS to the Cloud, with technical backgrou@d only.
guestionnaires were fulfilled from scratcfThere werefour questionnaires to fulfi) describing
business, technology, and legal issues aspects. Our evaluation focused mostly on the
technology questionnaire as this is the most applicable one to the DEWS use case, but the
other questionnaires were also briefly reviewed.

After filling the questionnaires CTreported the assessment results directly to the ys#id not
generate any reports.

Comments and feedbacks

Comments and suggested recommendations are collected in the following list:
OVERALL:

1 CTis a solid tool overall, with nice featuregen though there is still some opportunity for
improvement in the usability aspect and the questionnaires.

1 Evaluators were impressed with the extensiveness of the questionnaires and quite
satisfied with the level of accuracy the tool provided when assgdbe certification level
of the DEWS system.

91 In principle, he CT isa standalone component, that is, it does not need any input from the
other ARTIST tools, nor does it provide any output to any other tool to continue with the
workflow. This aspect cddi be reviewed. For instance, it could be worth investigating
whether some answers from the MAT questionnaires-ipigration, or the migration
artifacts produced by otheARTISTools during migration could be used to aid the
assessment by CT for certifiiican.

1 Even though CT is a standalone component, it could be nice to achieve common look and
feel with the other onlineARTISTools. This is mostly done with MAT, but not at all with
MPT web app online tool for instance.

I The user guideexplains about thehree phases of evaétion, and indicateghe online
questionnaire is only for phase one Selfevaluation. The organization gets an
approximation of certification levehrough the online CT tool and real certification level is
grantedafter evaliation of supporting evidencéphase 2)or physical site visit§phase 3)
but there is no mention of this process in tloalinetool. The user mayasily assume that
the result of the questionnaire is sufficient for certification. Perhaps some introductions
can beadded at the beginning of the questionnaire about the three phase®aitips can
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be added on the resulting achievement levels to indicate that tlraegs needto be
verified by a visit, etc.

9 Certification results can be seen for each of the faueas (i.e. business, process,
technology, and legal) which is very useful. However, no overall result is provided at the
end of the survey. Also no downloadable report is provided. Should consider generating a
downloadable report and even recommendatigssich as the ones MAT tool generates)

1 No guidance is provided to the users at the end of the surveyuaithe next steps. For
instance aresultsreport can beprovided to the usersand a message cde shown to tell
them where to send the supporting dawr how to arrange an appointment for site visits
etc.

1 Ability to upload results as an artifact th®RTISTepository could be considered in the
future. Perhaps such results could be processed anonymously in order to generate
statistics across allRTISTsers, to check the achievement level after migratjatc.

QUESTIONNAIRE:

1 A veryextensive set of questiorare presented by the tool to assetf® certifiability
of the application/service/provider.

T Somequestions give the impression that rating wouled done without considering all
aspectsnarealf ATS aOSyINA20 & C2NJ AyadlyoOoSy abc¢nn
place your migrated application”Not very clear bw is the user's apwould berated
for this question would they begiven lower poirts for private clouceven though they
mayhave a vall reason for deploying on private cloud..

T {2YS jdSaidAazya Yle& 0SS GFNBSiGAy3a GKS gNRy3 |
taken into consideration the SaaS vendor latkespecially if you consider ogi the
dzGAf AGASEAEET EAONINARSAS !tLa GKIG GKS& 27F7FSNK
(lack of interoperability with other clouds, no possibility to move the application to
Fy20KSNI LINEPARSNI 4 A K2 dris nd ¢le@ritifeSequiegiorst N2 Y a ON
really target a SaaS provider who is about to be certififdhey mean to ask about
PaaS vendor loeik instead ofPaaS vendor loek. Questions may be reviewed for
these type of aspects.

1 Wording forsomequestionsneed to be reviewed, e. a big number of the questions
assume thatyou are in pe-migration phase instead of post migratiosu¢ch as T0003,

T0004, TOOOpwhich can confuse the users.

I Some nnor issueswere noticed such aspelling, missing dependency relationships
between some questions, dropdown boxes instead of checkboxes for questions that
do not havemore thanone applicable answemr no applicable answers in some
questionsgetc.

USABILITY:

T The tool is very similar in look and feel to the MAT online tool. So it has sirtgar
features such as being able to save the session, being able to spot easily where you are
in the questionnaire, etc. Consequently, CT has similar usability issues as MAT, such
as:

1 Noinstructionspageis providedat the beginning, to indicateow youshould answer
the questions(For instance you need to answer the questions for post migration state
of the application/service.), to describe the three phases of certification, to tell where
to start etc.

1 It may not beobviousto the userdf the session wuld be saved or not

ProjectTitle: ARTIST Contract No. FR317859
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1 General flow issues (may not be clear for #ieohnical users how to start the
assessment, how to know it ended, what to do next, etc.)

1 Even though they have a very similar frontend design, some features thatweeye
usefulin the MAT tool is not available in the CT. For instance overall graphs or areas or
categoriesthe overall flow diagram, report and recommendation generation, etc.

PERFORMANCE/RELIABILITY:

1 Performance and reliability of the tool was good overall, no issues wetectéd by
the evaluators regarding these aspects.

2.3 Key messagesand consolidated recommendations UPDATED

The experience gathered during the evaluation of the ARTIST Methodology and Suite shows
that both products require further investment in the directiof offering a more personalized
support for the migration of domaigspecific applications to the Cloud.

What concerns the methodology, our experience shows that the support of the flexible
customization of the methodology to the concrete DEWS use caedsneequires further
development, mostly assisted by the MPT, but current status shows quite promising.

The ARTISTI2 NI I £ = S&LISOAlIffte (GKS aGNB daAaé | yR
helpful, although some more design elements and graphics,aamdualisation of théARTIST
process could be added to improve readability and understandability for new comers.

What concerns the tooling suite, our experience depends largely on the maturity of individual
tools. The general recommendation is to investseveral directions: i) on improving the user
experienceby providingcontextual online documentation ii) on working towards common look
and feel for the online tools (MAT, CT and MPT) plus making these available from the same
domain/URL space, with silegsigron features iii) on improving the extensibility of the tools,
enabling their applicability in a wider range of application needs, but also enabling the
extensibility of existing tools in order to embrace a wider range of migration needs iv) making
the online user guides more user centric, i.e. instead of presenting them in the language and
format of an official deliverable.
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3 eGovin-Vivo use case evaluation

In this section, the second phase of the evaluation activities performed by ENG inntiegtco

of the eGov use case are reportéthe &ovuse casaisedthe tools available in the ARTIST
framework to assess whether they can edbe re-engineering ofthe J2EESPCoop Domain

Gateway applicatioeGovto be portedto Google cloud computing envirorent.

3.1 Conception

The conception of this activity is the same of the evaluation performed at Mont 24 and
illustrated in[2].

Thel 3aSaayYSyid O2yOSyidN}XiGSR 2y (GKS 1t we¢eL{¢ G22fa
the SPCooomain Gateway, reported if8]. Thetools considered during our evaluations,
described in details in Secti@2, are:

Maturity Assessment Tool (MAT*TEP
Model Understandingroolbox (MUY=
Model Cloudification Framewotk"
Deployment Toolsét™"

Repository ToolboX"

Goal Modeling Editot="

Functional Equivalence ToolboxX’
Certification Model Toolkit™"

E e W I N

3.2 Execution and Analysis

In this section the individual evaluation sessions perforroadhe ARTIST tools listed above
are described.

3.2.1 Maturity Assessment Tool (MAT) UPDATED

The Maturity Assessment Tool assesses the maturity of an application with respect to its
migration to the cloud performing the following activities:

1 Gather information bout the currentand the futuresituation of the application to be
migrated through six questionnaires;

1 Process the informatiofollowing a rule based approach antbpide the set of results
which comprises:

a) An estimation of the maturity of the appiton

b) A set of High level recommendations on how to perform the migration,

c) A MAT report including the results of the assessment and a set of migration goals
d) An integrated report, including the outputs of the Maturity Assessment Tool, the
TechnicaFeasibility Tool and the Business Feasibility Tool.

In this experiment the final version of the MAT, released at M30, has been used. With respect
to the first version of the tool, the following improvements have been made:

1 Improve the user interface i the description of the tool lifecycle

1 Implement linked questions

1 Generate recommendations

1 Generate an integrated report including the most relevant results of thenpigration

phase
ProjectTitle: ARTIST Contract No. FR317859
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The main objective of thisvaluationwas

1 Assesghe usability of tod to estimate the maturity of the SPCoop application with
respect to its migration to the Cloud, before the actual migration starts

1 Assess whether the feedbacks resulting from ineviousevaluation have been taken
into accountin this new version

Desciption

The evaluator employed in this session was #ame colleague involved in th@revious
assessment of the tool. After a brief recap thie purpose and functionality of the MAT tool,
the evaluator was asked to:

1 Login to the tool using the credentialsgistered during the previous evaluatioAfter
the login, a page illustrating the objectives of the tool is viewed. The possible actions in
this page are:

0 View a video providing a guide to the tool
o Download the documentation
o Click the link to page depiog the MAT Workflow. The access teettool is

provided in this page
1 Fill in the questionnaires to describe the current and future Domain Gateway. There
are six questionnaires to complete: three questionnaires to describe the technical,
business and procedeatures of the current situation and three similar questionnaires
related to the same characteristics of the desired application.

Each questionnaire is reported in a tab; in this version of the tool a percentage of
completion is shown near the name efch questionnaire. This percentage can be

different from 100% even if all questisrhave been answered. This is due to linked
guestions,ntroduced in this version, i.@uestions that are presented to the user only

if other questions have been answerada specific way. For example, as depicted in

Figure 1> ljdzSadAz2y {n Aa @QA&aArAofS 2yfte AT {o A
guestionnaire tab, a tick marks the sections where all possible questions have been

filled in.

Authorization & Service Policy Management

Porpouse: To control the administration and business capabilities associated to each user and role

$3. Do you control/manage the authorization of users to access specific capabilities/functionalities/data?
No v

Authorization & Service Policy Management

Porpouse: To control the administration and business capabilities associated to each user and role

$3. Do you control/manage the authorization of users to access specific capabilities/functionalities/data?
Yes M

S4. How?
Other v

Figureld [ AY (1SR ljdzSaidAz2yay ljdzSadazy {n A& RA&ALX I &S
91 Obtain the result. The MAT togknerates several outputs:

o MAT report
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o MPT and GML files
0 Recommendations
0 Integrated Report

1 Graphs illustratig the results of the various sections of the questionnaifEsese
graphs were correctly generated and depicted in the tool.

Also in this version of the MAT tool no installation was required, because it is available as
an online application at a given URL

Results

Graphical results illustrating the maturity of the tool are produced after having completed
each section of the questionnaires. These graphs are the same of the ones generated in the
first version of the tool.

After clicking the Generate Repdititton, the MAT report should be produced but the notice
GDSYSNI GAYy3 NBLRNI® tfSFaS gl AhG¢é LIS NB | yR
disappears but no report is produced.

The XML file including the migrations gasddoop.gml and the MPT repor(spcoop mpt.xm)l

are properly generated.

¢tKS NBO2YYSYyRIGA2Z2ya FNBE O2NNBOGTt @ BASBSR 2V
NBO2YYSYRIGAZ2Yyaéd odziG2y R2Sa y2iG 62N} o & GKS
detailed and organized according to the same sectidnk@questionnaires.

In order to generate the integrated report (iReport) the CBA file and the TFT file are required,
therefore it was not possible to obtain this report.

Comments and feedbacks

As stated by tool developers, the output of the Maturity Assaent Tool includes:
a) An estimation of the maturity of the application
b) A set of High level recommendations on how to perform the migration,
c) A MAT report including the results of the assessment and a set of migration goals
d) An integrated reportjncluding the outputs of the Maturity Assessment Tool, the
Technical Feasibility Tool and the Business Feasibility Tool.

The estimated maturity level is deductible from the graphs created after completing
jdzSadA2yyl ANBAQ &S O0leiistyversion of thetbof. NS Re& 2 FFSNBR A\

The recommendations are now obtainable, even if it is not possible to download them. Since
there are many of them, it is advisable to solve this problem in order to not generate them
each time.

The GML file was automaticallyeated and also the MPT report is available and manually
generated. Instead, there are problems to obtain the MAT report.

The current anduture questionnairesstill present the same set of questions grak raised
during the previous evaluation sessidhis is not advisable because they are not valid in both
cases.
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(o) R www.artist-project.eu
Paged1of 87



D13.2.2¢ Use case assessment report M36 Version: 1.0 ¢ Final Date:08/10/2015

The current anduture questionnairesstill present the same set of questions grak raised
during the previous evaluation sessidhis is not advisable because they are not valid in both
cases.

3.2.2 Model Understanding Toolbox (MUT) NEW

The ARTIST Model Understanding Tool Box (MBI at facilitating the understanding of
typically large, complex models discovered from existing applications. In the context of this
work, model understanding onsidered to be a go@riented task while the information base

to support this task is the result of model discovery. In this evaluation we concentrate on the
components used in the migration of the SPCoop scenario, described in de{&, im
particular the Model Slicing tool

Description

During the migration of SPCoop, the model slicer was used to extract the UML classes
pertaining to persistency. The reference deliverable for using the model slicing framéework

[4].

The slicing process performed by the tool was driven by the list of relevant stereotypes
provided by thepersistency transformatiodevelopers andighlighted by the Jump tool from

the model discovery framework and represented the Slicing Intent. Then the ATL
transformations (Annotation2ClassStructt$electionRA, Annotation2ClassStructure
CommonsSelectioiRA, ClassStructureExtract®A) were launched in sequence to generate
intermediate models first, then a final sliced model

Results

The output of the Model Slicer is a UML Mod8PCooapp_classdiagramsliceuml file)
where classes relevant for the Persistency transformationsatected (i.e. classes belonging
to the persistence.entity package).

Comments and Feedbacks

1 Theslicing framework works without particular problems.

1 The instructions in the deliverable are clear.

1 It would be useful if the basis for the slicing intent, could be also package names or
class names to extract consistent smodels of a given model, so tepeed up
performances of modernization transformations

1 It could be a nice to have feature to give the possibility to choose whether to leave
annotations on the resulting model, while now the resulting model does not have
annotations by default.

1 A minor ssue in our experience is that the slicing toolbox generates slicing models
with some errors when the input model is not produced by the JUMP tools (some
assumptions on the model structure are made that are not generally true).

3.2.3 Model Cloudification Framewo rk NEW

From the Cloudification framework, two main transformations have been performed and thus
evaluated using the SPCoop scenario. Their target are two aspects of the system, in particular
the SPCoop framework have been transformed to suppersistencyon Google App Engine

Data Store, and changed its authentication process from a proprietary one to a Federated
Identity provider such as Open ID.

ProjectTitle: ARTIST Contract No. FR317859
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Description

The cloudification framework is divided in two parts: the model to model part that transforms
the output of the model understating phase in a Platform specific model optimized for the use
in the cloud; the second part consists in the generation of Java code from the model that can
be integrated in the existing application. The Model to model part st®mon ATL projects
with respective user guides that assist the user to configure and run the preconfigured launch
files that execute the transformations. Details on the application of the transformations can be
found in[3].

Results

The results of both the transformations are modernized Java codes that exploit features of the
cloud providers. In particular, the persistency transformation exploits the Google App Engine
Data Store through the use of the Objectify library, while authentication transformation
exploits OpenID federated identity authentication exploiting the openid4java library.

Comments and Feedbacks

1 Both transformations did not show particular problems in using them

1 The application of the persistency transfaation allowed to avoid the change of many
annotations automatically, and allowing developers with little knowledge of the
objectify framewaork to correctly annotate their classes properly.

1 Some service classes with standard operations to create, retrievdelete entities
were auto generated as well, which was useful to understand the use of objectify
when the generated code had to be merged with the rest of the SPCoop codebase,
where some business specific methods for the entities had to be modified.

1 Theuse of awell-known security pattern (the Authentication Enforcer pattern) to
annotate the model to be transformed facilitated the application of stereotypes to the
model

1 The application of the federated identity had been useful because it allowed to ynodif
the authentication scheme without having any knowledge of the openid4java library
or the sequence of calls needed to correctly authenticate a user. The transformation
created consistent method templates that were customized with classes from the
original SPCoop model, so that the merging to the rest of the SPCoop codebase had
been straightforward.

3.2.4 Deployment Toolset NEW

The Deployment Tool provides specific support for deployment of modernized applications in
Cloud environments. To deploy a modernized laggtion a set of artefact¢e.g. deployment
descriptors, deployment units and deployment scrigspporting the deployment process are
required.This tool enables the seraissisted generation of thesetefacts

The main objectivef the evaluation oftie Deployment Toois:

1 Assess the flexibility and usability of the tool to generate the deployment descriptors
required for the migration of the persistence layer of the SPCoop application to Google
App Engine (GAE) cloud environment.

Description

The evalation has been performed on the Deployment Tool released at M30. An ENG
member of the eGov use case developer team read the user manual prawydesthnology
ProjectTitle: ARTIST Contract No. FR317859
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providers to know how to install and use the to@ithin the Eclipse development

environment.

The DeploymentTool requiresas input @ UML deployment model (PSM) of the applicatio

This model describes the components itleployment layout (i.e. UML nodes) amdntains
addtional deployment informationspecified by using CloudML@ARTTEML profiles.
Therefore, in order to create the required SPCoop deployment model, the evaluator gave also

a look to the documentation describing how to use the CloudML meatdels.

The participant returned indications on the different dimensions of the evaluati@isg@.e.
flexibility and usability of the tool). Moreover, the participant returned feedbacks in the form
of both description of the difficulties encountered using the tool and suggestion for

improvements.

Results

First of all the evaluator defined the GBop Data application deployment modet GAE, since
the tool requires it as input. This deployment model was created by hand using Papyrus as
Eclipse UML visual editor. In particular, the evaluator created within the Eclipse workspace a
new Papyrus proj and a deployment model. He imported the CDML mmetadels, as
described in the provided documentation, and specified the SPCoop Data application
deployment requirements by applying CloudML@ARTIST -metiel and the deployment

profile specific for GAE. &€lgenerated deployment model is shownHigure2.

=) SPCoopAppData: SPCoopAppData war
7 =

Version: 1.0 ¢ Final Date:08/10/2015

«gAEF4»

(= SPCoopAppDataAtGAE: CloudNede, CloudOffering

«appEngineDa

(=) SPCoopDatastore; CloudStorage

tastorex

Finally, the evaluator generated the deployment descriptor for the GAE environment by
making a righclick on the defined deployment modél y R

Figure2. SPCoop Data Application deployment model

5SLIX 28YSyi

5S & ONJR Liip2néBuéproviigdibyihe Deploynieit ool héJ
generated deployment descriptor of the SPCoop Data application for GAE is shgvroith

No se encuentra el origen de la referencia.
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<?xml version="1.8" encoding="utf-8"2?>

<appengine-web-app xmlns="http://appengine.google.com/ns/1.0">
<application>SPCoopAppData</application>
<version>1.08</version>
<module>SPCoopAppDataAtGAE</module>
<ssl-enabled>false</ssl-enabled>
<sessions-enabled>false</sessions-enabled>
<async-session-persistence enabled="false"/>
<threadsafe>false</threadsafe>

</appengine-web-app>

Figure3. SPCoop Data Application deployment descriptor for GAE

Comments and feedback

From theevaluationsessiorhasbeen deducedhat the tool is quie easy to use once the user
has defined the deployment model of the application. Moreover, giving to the user the
opportunity to generate deployment descriptors for different cloud target environments, the
tool covers different scenarios. Therefore, bothetflexibility and usability goal dimensions
seem to be achieved by the toolh& major difficulty encountered by the evaluatwras
related to modelling the deployment UML diagram required as input. Indeed, this model has
been produced by hand and the ewmator first of all needed to understand how to use
CloudML@ARTIST/CAML mptadels. In particular, using Papyrus as Eclipse UML visual
editor, the evaluator had some difficulties to understand how to apply some deployment
constructs (e.g. UML:Slot) of tiidoud Application Modelling Language (CAMlgybe a more
detailed example of use in the provided documentation could help the user during the
modeling.

The evaluator highlighted alssome errors during the generation of the deployment
descriptors: a pojup informing the user appeardyut the cause b these errors is not
specified. It is suggested to let the user know why the descriptors are not generated.

3.2.5 Repository Toolbox NEW

The ARTIST Repositgmpvides an infrastructure to manage the potentially realde artefacts

produced duringmigration projecs using the ARTIST tool$he artefacts mainly consist of

MDE products like metamodels, UML profiles,modetto-text and modelto-modet

transformations The ARTIST Repository infrastructure is composed bpRIdST Repository

server,which providesservices to manage artefacts and their mekata, and two frontend

components: the Repository Eclipse client and the ARTIST Marketplace. The Eclipse client
enables the integration of the repository functionalitesy 2 GKS RS@St 2 LISNID:
workspace.The ARTIST Marketplace, instead, is the public web based frontend to the ARTIST
Repository.

The main objectives of the evaluation of the ARTIST Repository server along with its frontends
are:

1 Assess thedfindabilitye of the ARTIST Repository to support storing and efficient
retrieval of modelingartefactsproduced and consumed in tfe€Gov use case scenario

1 Assess theeuse support of the eGov artefacts provided by the ARTIST Marketplace
and the usability of this wefsontend;

1 Assess the interoperability provided by the Eclipse client to make the repository
services accessible by the eGov use case developers within the Eclipse development
environment.
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Description

The evaluation has been performed on the ARTIST RepoBiamework released at M30. The
artifact management functionalities provided by the ARTIST Repository server have been
evaluatedthroughits frontend components. An ENG member of the eGov use case developer
team evaluated the Repository Eclipse Cliemhile an Engineering colleague evaluated the
ARTIST Marketplace.

The ENG use case developer member followed the tutorial sesgigen by technology
providers after the tool release, in order to know how to install and theeRepository Eclipse
Client.Then he evaluated the ARTIST Repository within the Eclipse development environment,
browsing the repository content and storing on it some artefacts concerning the eGov use case
scenario.

The Engineering colleague involved in the evaluation of the ARE[®EiRry via the ARTIST
Marketplace was a software engineering interested to share and reuse dfiefacts People
involved in the ARTIST project briefly introduced the ARTIST Marketplace purpose and the
information of the URI to reach the public web ftend. Then, the evaluatowas asked to:

1 use theARTIST Marketplace to browse the projects, packages, artefacts and categories
present in the repository;
1 register as a Marketplace member in order to publish artefacts and comment others.

The participants ratrned indications on the different dimensions of the evaluation goals (i.e.
GFAYRIOATAGREST NBdzAS &dzLILR2 NI AYGISNBLISNIO6Af AL
framework). Moreover, the participants returned feedbacks in the form of both description of

the difficulties encountered using the tool and suggestion for improvements.

Results

The ENG use case developer member evaluated the ARTIST Repository, within the Eclipse

development environment, using the Repository Eclipse Clientiplugirst of all theevaluator

configured a connection with the repository according with the instruction provided by the

G22f 26YSNARA® ¢KS S@lIfdzr 2N oNRgaSR (GKS O2yiaSy
NEGASNE (GlFlod Ly LI NIAOdz | NEentvidws pravidedsbNBer G KS O

plugin (i.e. project, category and tag view). Moreover, the evaluator uploaded on the

repository some artefacts produced in the eGov use case scenario. In particular, the evaluator

uploaded from his local Eclipse workspace he tepository two M2M transformations (i.e.

Annotate4RM.atl and JMXCD2RMProfileatl) and a business model (i.e.

SPCoop.businessmaodel) created with the BFT tool. During the upload he also assigned to these

artefacts categories and tags.

In order to accesdo the ARTIST Marketplace web application, the Engineering colleague

involved in the evaluation of the ARTIST Repository has specified in a web browser the URL
provided by the tool owners. The evaluator explored the Marketplace content navigating

throughtil KS ¢So6 LI 3Sadd LYy LI NIAOdzZ I NE KS I+ @S | 22
2F FINISTFOGag LI 3S3z odzi KS |fa2 oNRgaSR (KS
categories. The evaluatoekected some of these artefacts to see details anddownload

them. In order to upload an artefact in the Marketplace the evaluator registered himself to the

S0 LI AOFIGA2Y® | FGSNI GKS f23Ay GKS 9y 3IAYSSNA
I NISFIFOGae 6So0 LI ISP Ly LImddel rebl tb NEeGovIusedzLI 2 I R S
case scenario provided to the evaluator by the people involved in the ARTIST project. Since the
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UML model was uploaded under the eGov project and not under the public one, the new
artefact was visible only by authorized users

Comments and feedback

From the evaluation sessionsit has been deducedi K & GKS GFAYRIFIOAf AGEE
ARTIST Repository has been achieved since both the evalaéioiently succeed tdind and

retrieve artefacts from the repositoryand to upbad new ones on it. Both the ARTIST
Repository frontends provide a nice and working Ul, therefore also the usability objective has
been archived. Regarding the interoperability aspect the ENG developer use case member has
appreciated the functionalities prvided by Repository Eclipse Client in order to make the
repository services directly accessible within the Eclipse development environimetie

same waythe Engineering colleague has appreciated the ARTIST Marketplace web application
as ameans fordewelopers to share reusable MDA models, matadels, transformations or

other useful artefacts.Therefore, also the reuse support objective dimension has been
achieved by the ARTIST Repository framework.

The evaluators reported also some difficulties encewed using the tools and some
suggestedo use the Repository Eclipse Client first of all a connection to the repository must

R

be set. Even if the evaluator made a correct connection configuration thefplig RA Ry Qi & 2 NJ

properly since it was necessary testart eclipse. The evaluator suggested to inform the user
about this required step.

In the evaluation of the ARTIST Marketplace the evaluator noticed that selecting an artifact in

GKS ¢l o6fS FINISTFIFIOGAaAe LI IS AGa RSGFAfA INB y2i

3.2.6 Goal Modeling Editor NEW

The Migration Goals Editosupports the definition and evaluationof non-functional
requirementsof the modernized softwargin order to ensure that the goals of the migration
have been actually achievedhe user defines thelesiredimprovements of the migrated
application (e.g. performance enhancement) in terms of so called migration goals. Each goal
defines one or more constraints on a specific software property and the fulfillment of these
constrains guarantees the fulfilment of the doln order to support the user to express the
desired norfunctional properties, this tool provides an editor that permits to create a so
called goal model, collecting the migration goals definedhgyuser.Then, the goal model is
evaluated using somevaluation strategies.

The main objectivef the evaluation of theMigration Goals Editas:

1 Assess the reliability, usability and efficiency of the tool to define and evaluate the
migration goaldor the eGov use case.

Description

The evaluation has begmerformed on the Migration Goals Editor released at M30. An ENG
member of the eGov use case developer team read the user manual prawydesthnology
providers to know how to install and use the tool. After the installation of the tool, the
evaluator imprted in a project under the Eclipse workspace the goal model (a .gml file)
concerning the SPCoop application, initially produced byntlagurity assessment tool (MAT).
Starting from this goal model, the evaluator refinedntorderto put the propertiesof interest

in the context of the concrete software applicatioifhen, he defined the measurements
model and ran the evaluation of migration goals.
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The participant returned indications on the different dimensions of the evaluation goals (i.e.
reliability, usability and efficiency of the tool). Moreover, the participant returned feedbacks in
the form of both description of the difficulties encountered using the tool and suggestion for
improvements.

Results

Figured depicts an exagpt of the SPCoop goal model refined by the evaluator. In particular, he
defined a workload and how both qualitative and quantitative properties are applied in the
context ofthe SPCoopoftware applicationMoreover, he formalized two Hard Goals defining
constraints on noffunctional properties concerning performance levels of services, agreed
between the service provider and the service consumer. @egvices response time and
services ratg
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@] spcoop_refined.gml 52
goalmodel SPCoopRefinedGoalModel {

workloads[ ProcessSPCRequest {
activity SPCoop-app.EGovElementManager_validaIntestazione,
pattern "open”

applied-properties [

quantitative ApplicationProgramminglanguage {
property eu.artist.”property.catalogue.static.Programminglanguage,
context [SPCoop-app.it.spcoop]

D

quantitative ApplicationCloudProvider {
property eu.artist.”property.catalogue.static.CloudProvider,
context [SPCoop-app.it.spcoop]

»
qualitative ApplicationSecurity {
property eu.artist.”property.catalogue.nonfunctional.Security,
context [SPCoop-app.it.spcoop]

quantitative SPCoopResponseTime{
property eu.artist.”property.catalogue.nonfunctional.AverageResponseTime,
context [SPCoop-app.it.spcoop],
workload ProcessSPCRequest

|8
quantitative SPCoopServiceRate {
property eu.artist.”property.catalogue.nonfunctional.Throughput,
context [SPCoop-app.it.spcoop],
workload ProcessSPCRequest
}
1
goals [
hardgoal ProgramminglanguageGoal {
kind required,
priority 1,
condition $ApplicationProgramminglanguage ==
ARTISTTypes.Programminglanguage.Java
I8
hardgoal CloudProviderGoal {
kind required,
priority 1,
condition $ApplicationCloudProvider ==
ARTISTTypes.CloudProvider.GoogleAppEngine
b
softgoal SecurityGoal {
kind required,
priority 1,
property $ApplicationSecurity,
threshold 0.2000000000000000
b

hardgoal SPCoopServicesResponseTime {
kind contract,
priority 2,
condition $SPCoopResponseTime <= MARTE_Library.BasicNFP_Types.NFP_Duration{
unit = MARTE_Library.MeasurementUnits.TimeUnitKind.s,
value = 130
}
¥

hardgoal SPCoopServicesRate {
kind contract,
priority 1,
condition $SPCoopServiceRate <= MARTE_Library.BasicNFP_Types.NFP_DataTxRate{
unit = "r ests”,
value = 4

Figure4. SPCoop goal model

Then the evaluator generated the measurements model for the evaluation of the migration

goals and he proceeded with the evaluation. To do that he defined in Eclipse a new run

O2y FAAdzNI GA2Y F2NJ GKS aD2Ft 9@ f dz GAr@nét FSI ( dzNJ
models required as inpuEigure5 depicts the resulting migration evaluation report.
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[E] SPCoopMigrationGoalsEvaluationOutput.eval &3

evaluation SPCoopRefinedGoalModel Evaluation {
date 2015-09-03T14:28:59.162,
migration [
1
property-evaluations [
qualitative ApplicationCost_Evaluation {
property SPCoopRefinedGoalModel.ApplicationCost,
value @,
arithmetic-evaluation {
result @,
reason "Sum of all impacts.”

}

qualitative ApplicationSecurity_Evaluation {
property SPCoopRefinedGoalModel.ApplicationSecurity,
value @,
arithmetic-evaluation {
result 2,
reason "Sum of all impacts.”
}
}

goalmodel-evaluation {

goalmodel SPCoopRefinedGoalModel,

verdict FAIL,

reason

"Not All Top-Level Goals (ProgramminglLanguageGoal, CloudProviderGoal, SecurityGoal, PerformanceGoal, ReliabilityG

goal-evaluations [

soft-goal-evaluation MaintainabilityGoal_ Evaluation {

goal SPCoopRefinedGoalModel.MaintainabilityGoal,
verdict FAIL,
reason
"$ApplicationMaintainability = @, Threshold is 8.2, Direction is increasing”,
difference @

}

ﬁard—goal—evaluation SPCoopServicesResponseTime_Evaluation {
goal SPCoopRefinedGoalModel.SPCoopServicesResponseTime,
verdict INCONCLUSIVE,

reason
"[$SPCoopResponseTime <= NFP_Duration {unit = MARTE_Library::MeasurementUnits::TimeUnitKind::s, value = 180}]
condition-evaluation expression-evaluation {

reason

"[$SPCoopResponseTime <= NFP_Duration {unit = MARTE_Library::MeasurementUnits::TimeUnitKind::s, value = 1|
evaluations [
arithmetic-evaluation {
result,
reason "[$SPCoopResponseTime] has no value assigned.”

value-evaluation {
result MARTE_Library.BasicNFP_Types.NFP_Duration {
unit = MARTE_Library.MeasurementUnits.TimeUnitKind.s,
“value = 130
s
reason
"[NFP_Duration {unit = MARTE_Library::MeasurementUnits::TimeUnitKind::s, value = 18@}] is user-sp
}
1
¥
¥

soft-goal-evaluation CostGoal Evaluation {
goal SPCoopRefinedGoalModel.CostGoal,
verdict PASS,
reason "$ApplicationCost = @, Threshold is @.2, Direction is decreasing”,
difference @

Figures5. SPCoop migration evaluation report

Comments and feedback

1 The evaluator installed the tool easifpllowing the instruction provided ithe user
guide. During theevaluationsessionhe appreciated the editor provided by the tool
(i.e. the goal model editor) to define the migration goals. In particular, from the
evaluation hasbeen deducedthat the editor is quite expressive and the content
assistant helps the user in the editing of the goal mod@kkrefore, the usabilitespect
of the tool has been achievedlso the reliability dimensiomdentedas the fulfilment
of the migration goalsseems to haveden reached, since the evaluator succeeded to
obtain the migration evaluation report which provides indication whether the
migration goals can be considered successful or nagaRling the efficiency
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dimension the evaluator has appreciated the possibitity evaluate the desired
improvements of the migrated software before the migration is completed. Moreover,
the proposed iterative approach supports the migration process itself, increasing the
efficiency with respect to the time spent by developers toidate the migration
successThe only comment made by the evaluator during the evaluation session was
related to the definition of the measurement models. In particular, the evaluator had
some difficulties to understand how to apply the evaluation stragegand to obtain

the measurements. The evaluator suggested to add in the user manual a specific
example describing the application of the evaluation strategies.

3.2.7 Functional Equivalence Toolbox NEW

The Modelbased tester tool permits to verify that the futi@gnal requirements of the original
software are still meet in the migrated softwardhe behaviour of the original and
migrated applications are described using models, therefore this tool uses the activity
diagrams obtained during the migration proceser ftesting the behavioural
equivalence of original and migrated applications.

The main objectivef the evaluation of théviodel-based testeis:

I Assess the reliability, usability and efficiency of the tool to verify the behavioural
equivalence of the SPGp original application with the migrated application.

Description

The evaluation has been performed considerionng the Mddeled tester tool released at
M30. An ENG member of the eGov use case developer team read the user manual pbgvided
technology poviders to know how to install and use the todh particular, the evaluator
imported in the Eclipse workspace the projects required to execute the prototype.

The behavioural comparison performed by the tool is realized at model lesiaty the UML
activity diagrams othe original and migrated applicationsloreover, the tool provide generic

test cases that can be used in any application. These test cases can be executed only if they are
instantiated in a concrete application. When they are included m alpplication, they are
materialized in the form of activity diagrams. To transform the generic test cases to specific
ones the user maps the concepts of the generic test cases with the ones of the concrete
application. Therefore, in this evaluation sessihe evaluator provided as input the activity
diagramsof the SPCoop original and migrated applications, obtained during the reverse
engineering process. Then, hbosethe activitiesfor which the behavioural equivalence must

be ensuredand he defined an instantiation of the generic test case namédwstCase2
described in[5]. The generation of the specific test case for the SPCoop application is done
automatically once the evaluator provided correspondence mappings among elt&Case?2
generic test case and the SPCoop activities under test.

The participant returned indications on the different dimensions of the evaluation goals (i.e.
reliability, usability and efficiency of the tool). Moreover, the participant returned feekibat

the form of both description of the difficulties encountered using the tool and suggestion for
improvements.

Results

After the installation of the tool as described in the user manual, the evaluator has set up the
input files required to execute thmodelbased tester. In particular, as depictedjError! No
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z

se encuentra el origen de lareferencla. 1 KS S @I f dzf §2NJ KI& F RRSR G2 ¢
project eu.artist.postmigration.mbt.insertTestCast® UML activity diagrams of the original

and migrated SPCoop applicatiddPCoopLegacy.uanhd SPCoopMigrated.umljError! No se

encuentra el origen de la referenciaepicts part of the activity diagram related to thBGoop

original application where the two activites considered in the test case
(EGovElementManager_getintestaziorend EGovElementManager_validalntestazipnare

highlighted. =~ Then, the evaluator has edited the correspondences model
(CorrespondencesModelSBop.xmi containing the correspondences between the generic test

cases and the specific activities under test. These correspondences are repdrigurizb.

4 ’ij: Model-Based_Tester
4 15 eu.artist.postmigration.mbt.insertTestCases

4 (= input
#] CorrespondencesMM.ecore
% CorrespondencesMM.ecorediag
f2 CorrespondencesModelSPCoop.xmi
[Z] SPCoopLegacy.uml
#) SPCoopMigrated.uml
#] UML.ecore

4 (= output
#) SPCooplegacyOutput.uml
#) SPCoopMigratedOutput.uml

4 (= transformation
[5] IntegrateTestCases_SPCoop.launch
[S] IntegrateTestCases.asm
€| IntegrateTestCases.atl
& IntegrateTestCases.emftvm

Figure6. Input and output files for the ececution of the modelbased tester to the SPCoop application

4 root model

ie /eContainer

© name = rocot model

o /qualifiedName = root model
visibility = public
IR =

ic: EGovElementManager_getIntestazione

o: EGovElementManager_getTracciaRequest
it EGovElementManager_getTracciaResponse
io: EGovElementManager_getErrorCode

: EGovElementManager_validalntestazione |

io: EGovElementManager_getListaErrori
- do: EGovElementManager_getinfoCode

: EGovElementManager_validaDescrizioneAllegato
it EGovElementManager_getDescrizioneAllegato
» do: EGovElementManager_getMessaggioDiErroreApplicativo

Figure7. Activity diagram of the original SPCoop application

As has been already mentioned, in this evaluation session the evaluator chose to made an
instantiation ofthe TestCasegeneric test case. The purpose of such test case was to test the
behaviour of the application retrieving the header of the eGov envelope message (i.e.
getintestaziong and validating itValidaintestazioné @ Ly LJ NI A Odzf HMsE GKS &l
SD2@ YSaal 3S YoupMwvwwe.@ipaStheGal it/pofiagominic = +a AYRAOI GSF
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the SPCoop specificationsigure 8 depicts the mappings made by the evaluator for this
behavioural test.Activityl was mapped toEGo¥lementManager_getintestazionewhile
activity2was mapped t&EGovElementManager_validalntestazioRer thevaluelit was

created the stringdhttp://www.cnipa.it/eGov_it/portadominicé while the getPropertyl
activity was instantiated in an activity that texcts the actor property of an object of type
Intestazione Theresultl parameter was mapped to Boolean since it represents the result of
the validation.

1t 4 [CorrepondencesModel]
‘e /eContainer
0 name=
4 %, testCases (1)
a4 |4 [TestCase] TestCase2_Validalntestazione
. e /eContainer
o name = TestCase2_Validalntestazione
4 %, activityCorrespondences (2)
a4 4 [ActivityCorrespondence] activityl
‘e /eContainer
o genActivity = activityl
o legActivity = EGovElementManager_getintestazione
o migActivity = EGovElementManager_getIntestazione
t, typeCorrespondences (1)
a 4 [ActivityCorrespondence] activity2
‘e /eContainer
o genActivity = activity2
o legActivity = EGovElementManager_validalntestazione
o migActivity = EGovElementManager_validalntestazione
t. typeCorrespondences (1)
a %, propertyCorrespondences (1)
4 < [PropertyCorrespondence] getPropertyl
. ie /eContainer
o genProperty = getPropertyl
o legProperty = actor
© migProperty = actor
t, typeCorrespondences (2)
4 1, valueCorrespondences (1)
4 < [ValueCorrespondence] valuel
‘e /eContainer
o genValue = valuel
o legValue = http://www.cnipa.it/eGov_it/portadominio
o migValue = http://www.cnipa.it/eGov_it/portadominic
- 1, typeCorrespondences (1)
4 t, parameterCorrespondences (1)
a4 < [ParameterCorrespondence] resultl
‘e /eContainer
o genParameter = resultl
o legType = Boolean
© migType = Boolean

Figure8. Correspondences model for the SPCoop application.

Then, the evalator used the Eclipse runtime configuration wizard to indicate the inputs and
outputs of ATL moddb-model transformation that realize the integration of the generic test
suite in both the original and migrated applications. Finally, he executed the Idhaded
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tester running thelntegrateTestCases_SPCoop.laufileh As output, the UML models for the
original and migrated application with the test case integrat8&CoopLegacyOutput.uamd
SPCoopMigratedOutput.uinivere generated (segError! No se encuentra elr@gen de la
referencia). To compare the behaviour of these resulting specific test cases in both
applications, the evaluator ran and compared them with fUML and JUnit, respectively.

Comments and feedback

From the evaluation session has been deduced that the reliability dimension, indented as the
confidence the user has about the behavioural equivalence verdict provided by the tool, has
been achieved. Indeed, the provided test cases seem to cover the tyajuriSPCoop
behaviour application. Nevertheless, regarding the reliability dimension the evaluator made
two consideration: how to test a behaviour that involves an activity, made after another
activity or after agetPropertyaction, that takes in input dgy a parameter, and how to test a
behaviour involving an activity with more than two parameters in input. Indeed, these cases
seem not be covered by the provided test cases, or these aspects were not clear for the
evaluator.

1 The evaluator installed the téaasily and, following the instruction provided in the
user guide he succeed to set up the files required to run the maoated tester
Therefore, the usability dimension of the tool has been achieved. The evaluator
reported only some difficulties durinthe editing of the correspondences model, due
to a not complete understand of the tool. Indeed, at the begin the execution of the
G22f RARY QG 3Sy, 8loisdne érisrS maielby thieisvaluatdr tHuling
the mapping of generic test cases tbe specific ones Regarding the efficiency
dimension the evaluator has appreciated the possibility to check the behavioural
equivalence of the original and migrated application using models instead to reasoning
at code levellndeed, the modebased apprach of the tool reduces the time spent for
the test preparation and permits to concentrate on checking the behavioural
equivalence only for those parts that have been changed during the migration process.
Nevertheless, the evaluator has reported a par@hievement of the efficiency
dimension since, executing the comparator of the specific test cases in the original and
migrated applications, the JUnit test failed due to a java errorthpcevaluator didn't
succeed to obtain the repodomparing the vales returned by the test cases.

3.2.8 Certification Model Toolkit NEW

The Certification Model Togbrovidesfunctionalitiesto perform the seHassessmentf the
ShSp(Service based Software providerrtification model. SbhSp is a certification model
based on ®istingstandards and models that aims to assess the best practices of cagspani
providing cloud applications, focussing on business, process, technology and legal aspects. This
certification model is a webased application based on questionnaires. Aofefuestions with

a dropdown list of mutually exclusive answers are presented to users. The answers given
generate a score.

The main objectivesf the evaluation of theCertification Model Todre:

9 Assess the usability of the tool in order to certify thegration of the SPCoop Domain
Gateway application to the cloud environment. The usability satisfaction takes into
account how easy is the tool to use and if the topics analyzed are enough to ensure
the trustworthy of the migrated application.

1 Assess thavailability of the tool since the certification model is delivered as a service.
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Description

The evaluation has been performed on the Certification Model Tool released at ™ig0.
evaluator employedin this session was an Engineering colleague involuethe original
SPCoop projectvho also has some knowledge on the migrated application and on the
organizational aspects of the company providing the senAdter a brief introduction to the
purpose and functionality of the Certification Model Tool, thalkeator was asked to:

1 Access th&shSp certification model wedpplication via the URL given by the providers
of the tool;

1 Register himself to the webpplication by filling the company information. This step is
required to fulfill the questionnaires in parate sessions and to store the answers;

1 Fill in the questionnaires to proceed with the certification process of the SPCoop
Domain Gateway application;

I Obtain the result. The certification model will result in a sort of label (gold, silver,
bronze) indicting the compliance with respect to a certain set of best practices.

The participant returned indications on the different dimensions of the evaluation goals (i.e.
usability and availability of the Certification Model Tool). Moreover, the participant metlr
feedbacks in the form of both description of the difficulties encountered using the tool and
suggestion for improvements.

Results

The evaluator connected to the SbSp certification model -aghlication and registered
KAYaStT FAfEAYRNEIRGNH/ONBEFGSND SKS! ANEIAAGNF A2y
the questionnaires. The questionnaires are structured into four areas: busipessess,

technology and legal statugach area (except the legal status one) contains some categories
representing aspects of the organization, the offered service and the application itself (i.e. the
SPCoop Domain Gateway application) that will be evaluated in the certification model.

The evaluator provided answers to business, process and technology questsnraile to

the large number of questions to answer, the evaluatasn't filledall the questionnaires in a
unique evaluation session, but he connected to testification model wekapplication many
times. Figure9 depicts the echnology questionnaire during one of these evaluation sessions
with the resulting label and scores.

Technology

Score: 3.375

1. Migration
2. Architecture & Web services Silver Score: 7.8182
3. Multi-tenancy Gold Score: 8.0

Score: 4.0

4. Platform and Interoperability
5. Service Monitoring Silver Score: 7.2857 ©
6. Security and privacy Score: 4.0
7. Infrastructure Score: 8.3333 ©
8. Elasticity Score: 3.5

9. Portability Score: 4.0

10. Provision and Monitoring Score: 5.0

11. Pay per use Silver Score: 6.6667

12. User interface Silver Score: 7.4 ©

‘echnology: Not Achieved Score: 5.78

Figure9. Technology questionnaire filled during the evaluation session
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Comments and feedback

From the evaluation sessionhas been deducedthat the tool usability dimension of the

Certification Model Tool has been achieved. It is easy to use and, since the tool is available

online, there is no need to install any software beforehand. Also the provided Ul has been
appreciated by theevaluator. Regarding thanalyzedtopics has been deducted that theye

enoughto ensure the trustworthy of the migrated applicatioAt the same time, the questions

2F a2YS OF{iS3a2NARS&a IINB Y2NB RATFTFAOdZ (bodii2z | yass
knowledge on the analyzed aspects. Therefore, the result of the certification withdre

accurate AT GKS dzAaASNJ KFa F 3J22R (y2¢f SR3IS 020K 2
organizational aspect®r if the certification process will be accomplished byesal users with

specific knowledge on the different areesnsideredn the certification model.

Also the availability dimension of the tool seems to be achieved. Indeed, the evaluator filled
the questionnaires connecting to the certification model wagplication in different days and
at different times. No availability problem has been reported by the evaluator.

Beyond the above consideration$et evaluator reported some difficulties encountered using
the tool and some suggestions:

I Some questions arean easy to understand and the available answers does not. help
¢tKSNB I NByQil | RRAGAZ2YIE SELXIylLdAazya. GKIFEG O2
Maybeproviding online documentation regardiriige content of the questionnaire could
facilitate the use during the certification process;

1 The score resulting from the answers is sometimes uncleas. difficult to understand
how the answering of a question results in the gaining or losing of points in the overall
score.The evaluator suggested to provigeore documentation on how the score and
label assignment works;

1 The questionnaire concerning legacy aspects is not visible in the certification model web
application whose URL is provided in the documentation of the tool;

T LY (0KS a¢SOKYy2fXKINS IfdeSa YA SYWREPANNDE A O] Ay3a 2Vy
category. The popip menu reporting the error in Spanish language rather than in
English;

T {2YS OFGS3I2NRARSA A yprovidsBy faar SOKY 2REG IO KA LINS2y 27T
purpose but there iso question to answer;

0 The evaluator suggested to add in each category of questionnaires a button to
restore the default value (i.e. N/A) of the answers. This can be useful to easily
clear the answers stored previously.

3.3 Key messages and consolidated recom mendations

Also in this second evaluation session, the functionalities offered by the tools were evaluated
very useful in the support of migration of nafoud applications to cloud, even if the different
tools seem to not properly interoperate.

The main ecommendation is therefore related to the improvement of the integration among
the tools so that the migration process can smoothly flows through them.
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4 NewsAssetin-Vivo use case evaluation

This section describes the evaluation activities conducted by iAT@e context of the
migration of the NewsAsset, commercial product positioned in the media dom@inthe
Cloud.

NewsAsset suite constitutes an innovative management solution for handling large volumes of
mediainformation, hence offering a complete asgcure electronic environment for storage,
management and delivery of sensitive information in the news production environment.

The developed solutiofs addressinghe requirements and expressed needs of the most
demanding enterprises in the areas ofgital news content production, management and
delivery.However, imes change fast, and news agencies are already feeling the impact of the
web and the odine world in their operations. At the same time there is a rapid increase of
demand for crossnedianews publishing tools and ways to make management of any type of
files an easy and risk free process.

In this environment NewsAsset production team realized that news agencies are looking for
additional ways to create and distribute their content, whethieiis text, images, graphics,
video or other digital data. Nowadays, interesting media information is out there in the digital
world and can be possessed and exploited by utilizing a variation of software engineering
practicesand cloud computing methodsThe challenge for NewsAsset is to catch up with this
evolution and provide services that can handle the developing new situation in the media
industry.

4.1 Conception

ATC conducted evaluation activities that focdign evaluatingthe usability (from the user
perspective), market value and viability of the resultiA@TIST toolset and the respective
ARTIST methodology that was the leading spear of the technical worthermore,these
evaluation activities aimed to provide user recommendations for the technieam
(improvements), follow the ARTIST evaluation framework and describe the results, provide
information and insights for better and more efficient operation of the tools and summarize
conclusions and the expected impact of ARTIST methodology and tooling

The following ARTIST tools have been evaluated in the cont®léwe$Assetise case:

Maturity Assessment Tool (MAT)"T=P

Technical Feasibility Tool (TETY ™"
Business Feasibility Tool (BET)'™™"
Methodology Process Tool (MPTY*T"
ProfilingTool (PTY "™

Classification Tool (CH)"

End UseiBased Testing Tool (EUBT)

= =4 -8 a8 -8 _a_2

Theinitial evaluation OG A @A GASa KI @S 06SSy 02 ((iRabiOvihBR 0 @
focuses on innovation aspects and promising ideas that can be transfanteedoncrete and

robust products, in a cost and tirefficient manner.The evaluation wascoordinated by
people that participating in ARTIST activities and more specifically in the migration of
NewsAsset suite. The ATC evaluation te@mgineers and devel@ps with relevant skills)

® http://ilab.atc.gr/
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participatedin the tutorial sessions organized by technology providers in order to have an
initial view of the tools and more specificallyttte installation and usage instructions

In the second evaluation round group of ATCemployees not involved in ARTIST prajéctt
involved in the development, support and marketing of NewsAsset commercial product, have
participated Among them were the NewsAsset developers that have portednthrecloud
application to the cloud and havgreat knowledge of the internals of the system. They are
actually the target group of the ARTIST Tool Suite and therefore their opinion is of great
importance.

The evaluation activities were performed during a dedicated period and cedsidt the
following tasks (for all the tools the same sequence was followed):

1 The coordinator of the evaluation activities sekeat specific release of the tool (the
most mature ong andis aggregating all the relevant supporting material, namely
manuals, demonstration vebs, etc.

1 The coordinator together with a member of the iLab department that is strongly
engaged in the ARTIST project participated in the tutorial organized by the tool
providers.

1 The same people installeahd configuredhe tools and reported any malhctions or
difficulties

1 The coordinator organized brief demonstrations of the tool toethevaluators
(members of the ila department andof the ATC team that is engaged in the ARTIST
activities)

1 During these demonstration sessions when applicable, tha teas used by the
evaluators when trying to perform some pdefined tasks with respect to the
functionalities exposed by the todDifficulties, problems, comments and suggestions
were aggregated Each demonstration ended with an open discussion whaal gas
to measure the marketing/business added value of the tool.

1 Thecoordinator collected thalata of eachindividualdemonstration gssion analyzed
them andproduceal the evaluationresultsin the context of the NewsAsset migration
process

ATC evalu#on results were qualitative and consisted mfcommendations and suggestions
produced duringopen discussions (interviews) that took place among the evaluators and the
coordinator of the evaluation activitiealthough there were no questionnaires or serather
formal document distributed, most of the evaluators contributed by providing in writing
comments and suggestions. Thesemments and recommendatiowere collectedby iLab
researchers in order to produce an amalgamated report.

4.2 Execution and Analysis

4.2.1 Maturity Assessment Tool (MAT) UPDATED

The Maturity Assessment Toa$sesssthe technical and businesmaturity of the NewsAsset
application with respect to its migration to the cloud. It analyzes NewsAssglicationin
order to characterize the techo@l and businessituation of the currentno-cloud versionas
well as the characteristics that the migratede should have from the technicand business
perspective

Description
ProjectTitle: ARTIST Contract No. FR317859
(o) R www.artist-project.eu
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The evaluation was conducted by the evaluation tedfAT tool uses a questnaire to
aggregatethe knowledge from expertabout technical and business details of tRewsAsset
application as is and as to bEhe outcome of MAT analysis is

a) fnSadAYFdAz2zy 2F bSga!aaSiqQa YI Gddz2NRGe
estimationis exposed to the end user as argunadrant position of the current (nen
cloud) and future (cloudbased) situation of the application

b) a set ofhigh level recommendations on how to perform the migratam
c) aMAT report including the results of tlessessment and a set of migration goals

The current version of the MAT tool consisf six questionnaireshat must be filled in order
to provide efficient results.

Analysis

The questionnaires were filled by the coordinator of the evaluation team baipgated

during the processes by an expert from the NewsAsset department. Both people are involved

Ay 'TweL{¢ LINR2SOGQa FIOGADGAGASAD

Comments and feedbacks

In the context of MAT evaluation, the following indicators have been considered:

1 Usability:

o The MAT bolis very easy to use. Considering that it is available online, there

is no need to install any software beforehandowever, it is mandatory for

the user to read a MAT manual beforehand, since it is difficult to understand

firstly how tonavigate throud the sections of the questionnaiaend secondly
the differentiation between the current and future related questions.

o FEven though the Ul is characterized as nice and fancy, the evaluation team

reported that they were answering the same questions for bodlse without

knowing when they have to refer to the current status and when to the

envisioned one.

0 ¢KS 002YLIl yeAy3d &a02NB ¢l a O2yFdzaAy3aod ¢

out what is the purpose of the score.
1 Reliability:
0 The MAT tool was used withouhg malfunctions. The competition rate was

100% and task time was approximately half an hour. The lack of the report
RARY QU LINBP@PARS (KS 2LJIR2NIdzyrite G2 SOl

completely.
o Thein-quadrant positions and the recommendations are coemo that can

be considered from the decision maker in the scope of migrating to the cloud.

CKS8& LINPOARS 'y 28SNBASE 2F | LILX AOFGA2YC

1 Usefulness:

0 The MAT tool is extremely useful for the migration process. This was the basic

outcome of the evaluation team. The main argument for this is the

YSIadz2NBYSyd 2F FLILX AOFGA2yQa G§SOKYAOIt |

the cloud.

4.2.2 Technical Feasibility Tool (TFT) UPDATED

The Technical Feasibility Tool (TFT) aimzr@ducing a report thatontans a breakdown of
suggested technical migration tasks and estimated effoftsus, it supports the decision
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maker on measuring the technical feasibility of the migration of a-clond application like
NewsAsset to the cloud

Description

Due to the compleity of NewsAsset nowloud application, producing the appropriate input
for the TFT was a very demanding activity for ATC team. What ATC managed to ciedse

a component UML diagram for one of the most important packages of the suite, namely
NewsAsseApplicationServer (AS) The componendiagramwas createdgraphicalby means

of the Papyrus Eclipse phig The producedartefact provides a rough estimation of how
complex is to migrate NewsAsset Application Setwehe cloud.

Analysis

The activityof producing AS component diagram was performed by the iLab team and
provided the opportunity to identify that AS is the most complex software package of
NewsAsset. At the same timi¢ is the most crucial one, in a way that the decision maker will
not give the green light for migratignf AS cannot be modernizett.was also identified that

the database layer would be difficult to be migratédhas been identified that the database
code in the legacy application had interconnections with many subcoemsrand extracting

it to a single layer that can be independently move to the cloud, would require almost a-full re
write of the application.

Comments and feedbacks

In the context ofTFTevaluation, the following indicators have been considered:

1 Usabiliy:
0 The TFTool is provided as a pldim to the Eclipse PlatfornThus,it has an
acceptable interface for those that are aware of the environment. In this
aSyaSz AG Aa Srae G2 ylr@gAa3ariasS G2 ¢ceQa
o The installation is very easy, as one only needs ta&o I 21 NJ FA{ S (2
plugin directory. However, after doing so, it isot evident that the TFT is
actually installed.
0 ¢C¢ LINPOPARSA (o2 OASsaY aaAdNXGA2y D21 f
first one becomes visible by right clicking at a MAT refnly after you have
loaded the Migration Goals one can open a UML component diagram in the
inventory view. Although this workflow makes sense, it is difficult for the user
G2 F2tft2¢g A0 LG g2dd R 0S o0SOGGSNI F2NJ G°F
menu that would both make the installation of TFT evident and would provide
a wizard like interface to orchestrate the workflow. Also, a TFT perspective in
Eclipse could also be helpful.
o The interface of the Inventory View was found to be very intuitive aasygo
use
1 Reliability
o It was used without any malfunctions. The competition rate was 100% and
task time was more than one hour.
1 Usefulness/Viability:
0 The evaluation team highlighted the usefulness of operating a tool like TFT
that measures the technit&ffort needed to migrate NewsAsset to the cloud,
but they also raised the concern of how applicable is due to the complexity of
the application
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0 The activity of analyzing the suite and producing a UML component diagram
T 2 NJ b S ¢gApplidatioBIarger, brought into the surface the complexity of
the noncloud version of NewsAsset and augmented the need of migrating to
the cloud. At the same timeApplication Server was identified as the most
crucial component that will influence the whole migration pess. It also
helped to make the decision not to migrate the database code.

1 Reusability and flexibility:

0 NewsAsset is based on .NET technology. As mentioned before, the complexity
2F (GKS adzAidS NIAaSR GKS O2yOSNYy 27F ¢cC¢
applications.

4.2.3 Business Feasibility Tool (BFT) UPDATED

The Business Feasibility Tool (BFT) aims at producing a reportahiins KPI time series
metrics and analysis of costs, benefits, operational risks or organizational chavges a
non-cloud applicaibn like NewsAsset is in process of migrating to the cloud. Thus, it supports
the decision maker on measuring the business feasibility of NewsAsset migration to the cloud

Description

As before, the same evaluation team participated in evaluating the BiHBsowell The BFT

Workbench is used todline all the elements ob S ¢ & | dbashésecosystem and their
relationshipsTheA [ 6 G SIFY RSaONXOGSR bn&asedriendySgiiaghical 0 dza A Yy S a
way. This model will serve as the baseline of meagd G KS YIF GdzZNAGe 2F bSgal
model and the feasibility of being updated to match Cloud specifications

Analysis
The evaluation of the BFT tool focused on the Workbench part of the tool.

Comments and feedback

In the context of BFT evaluati, the following indicators have been considered:

1 Usability:

0 TheBFTtool exposes a usdriendly interface especiallfor those that are
aware of the Eclipse environmermind modelling However, ATC evaluation
team believes that help/tutorial within théools is missing.

1 Reliability

o It was used without any malfunctions. The competition rate was 100% and
task time wadessthan one hour. The lack of the reporn@alysis of costs,
benefits, operational risks or organizational charjgdsl not provide the
opportunity to evaluate thanajor outcome of the tool.

1 Usefulness/Viability:

0 The evaluation team highlighted the usefulness of operating a tooBIKEn

the context of migrating NewsAsset to the cloud.

4.2.4 Methodology Process Tool (MPT) UPDATED

The objecive of the Methodology Process Tool (MPT) isreate a specific blueprint for the
migration project, that is, a specialization of the ARTIST methodold@. renders the
customized methodology in a graphical representation, showing tasks for each AR&EST
as widgets logically connected through the ARTIST methodology workflow. Moreover, each
task widget includes links to the tools that could be used to accomplish it. Thus, selecting a
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task enables modellers to trigger in the ARTIST integrated totés(sugy. Eclipse environment)
the corresponding task tool.

Description

The basic task for the use case providers was to customize ARTIST methodology in a way to fit
I LILIE A O G A 2 y Qiab thidiljadzlydeB #IStyelistegs of ARTIST methodology and
provided recommendations accordingly.

Comments and feedback

In the context oMPTevaluation, the following indicators have been considered:

1 Usability:
0 TheMPTtool exposes a usdriendly and easy to usaterface.
0 Some installation problems encountereddasolved
0 The cheatsheets are easy to follow and understandable
1 Reliability
0 Besideghe installation process, the tool wased without any malfunctions.
The competition rate was 100% and task time wase than one hour.
1 Usefulness/Viability:
0 The ewaluation team highlighted the usefulness of operating a tool M&T
that will guide the engineers throughout the whole migration proctesin
the context of migrating NewsAsset to the cloud.

4.2.5 Profiling Tool (PT) UPDATED
Description

In the context of Taget Environment Specification (an activity of the migration process), the

Profiling Tool (PThun tests on the various application components to capture different

patterns of resources usage from their runtime trace on the hardware. The artefacts can be

sdzlJLX ASR a *ad YR NYzy t20ltte 2y (GKS lylfteadQ

Analysis

The Profiling Tool is provided as a set of tools that need to be installedIMUXbperation
system.

Comments and feedback

Usability:

1 Although detailed instructions are indeed providet,is still difficult to set up the
required environment. This is especially true for developers working in .NET
ecosystem, which generally have littliNU>Xnowledge.

1 The benchmarking tools, which are part of the tool chain, impose special hardware
requirements. Specifically the host computer must support Intelx\i€chnology in
order to be able to run a 68it Virtual Machine.

1 The evaluation teanbelieves that this situation could be made better by the profiling
tool development team providing instruons for specific widely used operation
systems (e.g. Ubuntu 14.04).

i The hardware requirements should be documented and a list of recommended
systems provided.
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)l

After the installation of all required software, which seems to be the most difficult
task, theexecution of the profiling tool is very straightforward. It is very easy to follow
the provided instructions and conduct measurement sessions. When the profiling tool
was first tested, one needed to fill in a long form of parameters every time before
running a session. However, an option of loading parameters from a file was soon
made available. This made it very easy to run a session without typing the same values
again and again.

Another feature that was especially helpful is that one can generate reliffe
workspaces for storing the session results. This allows the separation of the
measurement sessions.

Reliability:

)l

In order to fully utilize the profiling tooln the context of NewsAsset special
installation of the software under test must be prepdr This installation must be
deployed into a virtual machine. Although the host operation system mustld&ldXx
one, there are no restrictions for theystem VM. Therefore the Newsset team had

no problem creating a Windows VM. In fact such a VM wasadir available for other
purposes.

On top of the system VMa workload generator waslso required. This software
generatal load towards the system VM in order to emulate a realistic environment for
the measurements. For the Nedsset use case a dedicataarkload generator tool
was created. Although there was an initial effort required to set up the system VM and
the workload generator tool, this only needs to happen once and the environment can
later be easily reised.

4.2.6 Classification Tool ( CT) NEW
Descrption

The Classification Tool accepts input from the Profiling Tool and produces the following results:

1

It classifies the application in one of several application classes. This helps the
developers understand the type of the application and the kind @&f tesources it
needs.

It identifies the deployment sizing that maximizes the service efficiency. The service
efficiency is defined as a combination of performance and cost. The user selects
weights for these indicators before running the tool. In the cadNews Asset, we
have selected 50%0% weights, treating cost and performance as equally important.

The results for NewsAsset were that NewsAsset belongs to the Web proxy application class
and that the m1.medium deployment sizing is the optimal one. Thesalts were the same
for both thenon-cloudand the migrated version of the application.

Analysis

The ClassificationTool is provided as a set of tools that need to be installed in a LINUX
operation system.

Comments and feedback

Usability:
ProjectTitle: ARTIST Contract No. FR317859
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1 The Classifation Tool is a complex tool that requires good knowledge of virtualization
a2F06I NB YR [AydzE hLISNIGAy3a {eaidisSyoe {2YS
FIEYAETAFN 6A0GK GKS&AS (G(GSOKy2ft23ASa&8 |FyR ySSF
environment. It is therefte recommended that the Classification Tool is combined
with professional level support in order to be useful.

1 The Ul of the tool was simple and intuitive and the developers had no problem using it.

The results were given in a clear and easy to follow raann

Reliability:

1 The output of the Classification Tool (especially the optimal deployment sizing) is a
very important result for the NewsAsset team. It would actually shape the decisions
for the cloud deploymergtand it would be the basis for the recommaeatibns given to
small and mediunsized agencies that wamb migrate to the cloud. For these reason
the NewsAsset team would like to validate the output of the tool with some external
tools. Together with ICCS, NewsAsset developers have deployed NewsAssetzon
EC2 infrastructure in different machine sizes (ml.small, m1.medium, ml.large). Tests
conducted on these deployments provided the same result as the Classification Tool
that the ml.medium size is optimal. After this result the NewsAsset team feels
confident on adopting the output of the Classification Tool and will continue to do so
with future versions of the migrated NewsAsset Application Server.

4.2.7 End User-Based Testing Tool (EUBT) NEW
Description

In the context of testing, verification and ceitétion process the EUBT tool provides a way to
verify that the migrated application operates identically with tmen-cloud one. Every
functionality of the application must be mapped to a web service method. As NewsAsset
already provides a Web Service darface that is normally used for external systems
integrations, it was very easy to set up an environment for leveraging EUBT tool.

Analysis

The EUBT tool is provided as a Maven project that can be integrated into Eclipse. Standard
Eclipse tools can be ug¢o invoke it.

Comments and feedback

Usability:

1 The EUBT is in general easy to use and detailed instructions are provided. However, it
NBIljdzA NE&a a2YS W@ 1y26ftSR3IST gKAOK bSgal aa
1 The configuration of the tool is performed thoudie editing of XML and Java files.
This is an erreprone procedure that should be improved. It would be also nice to add
a proof checking functionality that could discover misconfigurations and typographic
errors.

Reliability:

1 The EUBT tool provided a d@st that both thenon-cloudand the migrated application
operate identically. This is an important result for the NewsAsset developers. The
effort and time consumed to reach this result was considerably smaller than other
alternative methods the NewsAssaevelopers have used in the past.
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4.3 Key messages and consolidated recommendations

In principle, both ARTIST methodology and supporting toolset can play a significainttrae
migration of a norcloud application like NewsAsset. It is evident that botlthein can guide

the decision making process towards achieving the organization goals in the context of
cloudifying an application. The general remark is positive and the impact of ARTIST framework
can be highWhile during the first round of tools evaluati, their maturity level was very low,

they have since greatly evolved and it is much easier to use them and get results. We were
especially happy that our suggestion from the first evaluation to create an integrated tool suite
of all available tools haselen addressed. Now one only needs to insARITISEclipse Suite to

gain access to all the tools.

Migrating anon-cloudl LJLX A OF G A2y G2 GKS Of 2dzR AayQd |y Sl a
valuable tools, like the oneSRTISProvides, onestill need to be familiar with many concepts

and technologies. UML modelling, virtualization and Java testing were some of them. Because
application developers are usually focused on a single implementation technology, it is unlikely

that they are familiar with thm. We therefore recommendccompanyinghe ARTIST ool

Suite with professiondkevel support.
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5 Line of Business (LoB) in-Vivo use case evaluation

This chapter describes an update on the different tool evaluations performed by Spikes in the
context of Lie-of-Business use case. The use case involved the migration of SpikesTogether
from an onpremise workflow engine to a multenant workflow service built as a SaasS.

5.1 Conception

The conception of the tool evaluations was for the most part the same as firshevaluation
round (M24) and was already described2h We refer the reader to this document for more
information.

In the context of the evaluation questions, there were some difference that need to be
mentioned. At thigpoint, the tools or toolboxes have become much more mature. Therefore,
the evaluations were approached again from a technical point of view with similar questions as
previous time. However, now also the quality attributes, as describg@]jrwere given more
attention as compared to the first evaluation round. These attributes result in the following
questions:

Is the tool easy to use and does it provide a rich user experience?

Is the tool reliable and does not present maltions?

Does the tool provide correct results?

Is the application available and working (online) considerably enough?
Can the tool be operated in different domains?

Can the tool (e.g. rules/knowledge) easily be extended/updated?
Does the tool cover wellmough both Java and C#/.NET technologies?
Does the tool handle real scenarios instead very simple cases?

Is the tool efficient in its usage?

Is the tool able to easily accept and provide outputs to other tools?

= =4 -8 -8 _-8_-a8_9_95_92_-2°

The following ARTIST tools have been evatliai¢he context oL oBuse case:

Maturity Assessment Tool (MAT)"™=P
Technical Feasibility Tool (TFT) + Business Feasibility Toof (BFT)
Benchmarking Suité"

Methodology Process Tool (MPT§"™="
CloudML@ARTIST#™"

Repository Service§"”
ReverseéEngineering Tool§ ™" ™"
Forward Engineering Tools"

Goal Model Editot™"

Orchestration Todl™"

Deployment Todi™"

Certification Todl®"

E RN Rl

In terms of activities performed during the evaluation there are some updates to be noted. As
thisis the second time that the tools, or most of them, are being evaluated, there was no need
any more for dedicated tutorials or workshops explaining the installation and usage of the
tools. These thus have been omitted. For tools that were released fdirdi¢ime, Spikes has
requested bilateral workshops/tutorial teleconferences in order to get started. Also, with the
introduction of the Eclipse Update Site, the installation of most of the tools were not an actual
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separate step of the tool evaluatiomgmore. They were all installed at once with almost no
user intervention.

5.2 Execution and Analysis
Description

The evaluations used the M30 or M36 versions of the different tools and more specifically
version0.1_201507071425They were tested on a cleanlystalled Virtual Machine with a

fresh install of the Eclipse environment together with the latest release of the ARTIST Update
Site. The evaluation was each time conducted by a Spikes Use Case developer with technical
background on both the use case as ad the actual tools developed within ARTIST. This
accounts for every tool discussed in the remainder of this section. We will therefore not repeat
this description anymore.

5.2.1 Benchmarking Suite NEW
Analysis

The Benchmarking Suite was explored in the cantéxthe Spikes LoB use case in order to
obtain information on the best possible storage solution for our service, i.e. whether relational
storage on Azure should be used or a move to a-mdetional store, on another platform,
should be considered instdaThe Benchmarking Suite claims to offer just this information.

Comments and Feedback

Comments and suggested recommendations are collected in the following list:

1 The suite presents a very nice user interface. The site is fresh (white Bootstrap theme)
and gives a modern appearance. The wizhké navigation to obtain data/reports is
clean and easy to use. The reports coming out of the tool present a nice dashboard
with gauges showing some statistical data together with some data related to the
different tests ran. The best Ul of any of the ARTIST Tools.

1 The suite was consulted a number of times over the course of the evaluation and it
seemed to be offline almost the entire period. This was communicated and appeared
to be due to some kind of hardware malfdimn of the server and/or power cuts.

Hosting this suite in the cloud could be a proper solution.

1 The user is presented with a number of tests to choose from. However, only a very
fAYAGSR aSiéd 2F dSada FOGdzrtte ¢gxRedpuceyR (GKS
C2dzyR¢ NBAaALRYaSdP ¢KAA aKz2dzZ R SAGKSNI 6S AYl
interface.

1 The suite was tested with default input data coming from the tool owners. However,
trying with other input data results in no output being given. This givedrtipression
that there is either no historical data available or the suite is not working properly
which seems to make it unreliable.

5.2.2 Maturity Assessment Tools (MAT) UPDATED
Analysis

The MAT tool was mainly used in the context of the Spikes LoB useocaseohe hand gain
insights into the current, and future, situation of the use case migration (i.e. focus points based
on gap analysis) and on the other hand retrieve the initial Migration Goals model and the MPT
model to be used in other tools.
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Comments ad Feedback

The MAT has again undergone a major update since the previous evaluation round, taking into
account many comments and feedback. Comments and suggestions are collected in the
following list:

1 There was some downtime very early on in the evaluaperiod (i.e. April) but this
was resolved very quickly and the tool has not been offline ever since. It definitely
satisfies the availability criteria.

1 A number of features were added to export the results of the questionnaires to
models and/or reportshat can be used in other tools, e.g. goal model, MPT model,
LIRF NB LJ2 NIi X CdzNI KSNXY 2 NB = iKS NBEO2YYSYRI (A
extended/improved a lot (although it seems to be very theoretical). All this greatly
improves the usefulness of the tool botbr business people as well as for technical
people. Some documentation as to which model is used for which tool would be
appreciated.

1 The export on the other hand seem to present some malfunctions also. The report
export takes about 10 minutes which isryeslow. The GML model sometimes gives an
inappropriate result which cannot be saved. The recommendations page shows a
download button but there seems to be no functionality behind it.

1 It takes a very long time to complete the questions. Maybe for the Gloalel and the
at¢ Y2RStf gKAOK 2yfe asSSy (2 O02YS FTNRY G(KS
made available separately, or models could be generated from partial/incomplete
data. This would improve the usefulness for the technical people using the tool.

1 The user interface and consequently the usability was improved by firstly adding a
workflow showing the usage of the tool at first use and behind a button afterwards
and secondly by adding visual flags for questions (or groups) that were completed as
well asprogress indicators for the categories.

1 There are a lot of English grammar and vocabulary mistakes. Small issue which can be
resolved easily and will greatly improve the user experience.

1 The biggest issue with MAT is the still the actual content of thestions. Having
exactly the same questions for the before and after situation feels awkward and in
some cases just is not applicable. For example asking SaaS question in the current
situation where we do not yet have a SaaS. The logic behind the questiohthe
resulting points obtained is often confusing. For example: Identity Management. If |
dzaS 2yS GLINPOPARSR 06& Y& LINPQGARSNE L 3ISaG FS
Why? Why are these better? Some documentation (+gxandicators) would be a big
help in understanding what is the influencing the scores. The questions seem very
theoretical.

5.2.3 Business Feasibility Tools (BFT) UPDATED
Analysis

The Business Feasibility Tools were not actually used in the context of the Spikes LoB use case,
at least not he results coming from this tool. However, some tools, namely the scenario
workbench and to a lesser degree the cbsnefit analysis tool, were explored and used to
create small tests.

Comments and Feedback

Comments and suggestions for the BSW are celtkeirt the following list:
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1 As the BSW is a standalone tool on top of eclipse and packaged together with eclipse,
the installation experience was very good. Also the independent installation on an
already existing eclipse environment went without any flawdowever, the
disadvantage is that the tool is a standalone and one of only eclipse based tools not
available in the integrated ARTIST toolbox, due to some incompatibilities between
dependent plugins (e.g. Papyrus)

1 With the Simulator and the Simulation Cpdkavailable in the latest version, allowing
the actual simulation of the business process models, it seems to make much more
sense to perform this kind of exercises. It was not the case in previous evaluation
round. However, this has not yet been furttexplored.

1 The application seems to be of production quality with a high reliability. No errors
have been encountered during the execution of the system.

I Itis a very reusable, due to igenerality and at the same time complete business

process modellingolution. It can be easily used in many different domains, not just

software migration.

Some guidelines/documentation on the usage of the system would be appreciated.

The user interface is still targeted towards technical users which makes it difficult t

use for nontechnical people, i.e. business users, probably the main target audience for

such a tool. An excel export as was recommended last time would be appreciated.

= =

The CosBenefit Analysis tool is an Excel workbook containing a humber of sheetsytware

some details can be entered and then a number of analysis sheets interpreting these details.
The tools does not require any installation which is very good. Furthermore, the tool is very
nicely structured and consistent. It will definitely be ohleét for the business user.

5.2.4 Technical Feasibility Tools (TFT) UPDATED
Analysis

The Technical Feasibility Tools is one of the most important tools conducted in the Spikes LoB
use case. At the initial phase, the technical aspect of the migration is coedidiest with
preference over the business aspect. Here, the main objective is to gain insights into which
components should/could be migrated and what the possible migrations strategies for those
components are based on the migration goals expressedeiMAT tool.

Comments and Feedback

Comments and suggestions for the TFT are collected in the following list:

1 The usability is the tool is very good. At first, it takes a bit of time to get to know it but
once you know you need to open the views, in the eotrorder by means of context
menus on the different models to be loaded, it is actually simple. The actual views
(interfaces) speak for themselves and are intuitive.

1 Integration with this tool and the MPT is very well done. Following the cheat sheets
approach automatically opens the correct views in the correct order without any
malfunctions (that is if the models are correct).

1 Integration with other models has also improved a lot. Whereas previously the input
Goal Model needed to be created manually,ahaow be used from the output of the
MAT tool. In the beginning there was a small issue concerning a mismatch between de
formats but this was resolved quickly.

1 The creation of new data/knowledge in the TFT tool is difficult and requires
programming whichmakes it less flexible and less reusable. Making this more easy
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(e.g. XML knowledge base) will definitely benefit de usage as this knowledge can
provide for a richer experience.

i The Inventory View seems to provide -hdc suggestions in terms of migration
strategies (due to limited knowledge). This aspect makes the TFT less reliable. Over
time this could be improved when there is a lot of knowledge available.

1 For the C#/.NET case, the migration effort could not be calculated since the source
code could not b loaded correctly. This is due to the very different structure of source
code in Java as opposed to C#. At least both technologies should be supported here.

1 Aot of work is required in terms of reverse engineering before being able to execute
the TFT, €. creation of the component model. It is understandable, however, if this
could be somehow done automatically, it would be a very strong point.

1 The technical support is by far the best with this tool. If there was something wrong, or
if an issue was encotered, it could be resolved quite quickly. This leads to thinking
the tool is well programmed and can be easily maintained/updated.

5.2.5 Methodology Process Tool (MPT) UPDATED
Analysis

The Methodology Process Tool is the heart of the complete ARTIST toollsisitesed in the
context of the Spikes LoB use case in order to guide the developers in the overall migration
methodology. ARTIST presents an extended methodology with a large number of steps and
MPT is a perfect aid in stepping through this methodolofiye actual customization of the
methodology was less of a concern to the use case.

Comments and Feedback

Comments and suggestions for the MPT are collected in the following list:

1 The cheatsheet approach of the MPT is a very good mechanism to guidestein
using the different ARTIST tools and at the same time follow the methodology
proposed by the ARTIST project.

1 An extremely useful feature is the new project wizard for creating ARTIST migrations.
The template presented here give the user already sguidance into how to use the
tools and where to place all the different artefacts created during the migration.

1 The MPT communicates/intaperates well with the other ARITST tools by being able
to automatically launch them.

1 The downside of these integiians is that the cheat sheets are less easy to follow, also
if the tool fails to launch, it gives the appearance that the MPT is failing.

I Sometimes, it is less clear what someone needs to do, where to click, which document
to open. This is due to some eaphtions in the sheets being complex. Restricting the
sheets to information only would be a big improvement.

1 The sheets as well as the internal rules are believed to be specified in an xml format
which makes them very easily extensible and maintainable.

1 The sheets are implementing the generic methodology which makes this tool reusable
for many different migration projects. The downside is that the methodology is also
quite rigid and it is therefore impossible to skip steps for example, or do steps in a
different order (which in reality happens a lot).

f The MPT web app is not very clear. You need to create a project (which {8 therd
item) before anything else. Then you can upload and select a number of files before
adapting the migration. Once adaptedyy can view the migration in the EPF viewer
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but you have no idea on what is changed. Or how to proceed now. Also when
returning to eclipse this modified methodology is not really showing very well.

5.2.6 CloudML@ARTISTUPDATED
Analysis

The CloudML@ARTIST languags briefly tested by means of using the available profiles in
order to model existing services (used by the LoB use case). Furthermore, it has been implicitly
used to build the deployment models for our use case.

Comments and Feedback

Comments and suggtons for the CloudML@ARTIST are collected in the following list:

1 A big improvement over previous evaluation round is the addition of SaaS inside
CloudML. It is now possible to describe any kind of web service (through external
service description languag) and use/include it into a CloudML model. This improves
usability.

i For the Spikes LoB use case, it has been extended in few ways to accommodate
missing elements (mostly with relation to Microsoft Azure specific concepts). This
improves usability. On theother hand, having specific profiles for the different
platforms kind of defeats the purpose of the language itself.

9 Itis still not very clear what the actual purpose of the CloudML@ARTIST language is.
So far, at least for the LoB use case, it is onbdusside the Deployment Models. A
proper integration of the language in other tools.

1 More efforts need to be spend in working together with other groups having other
languages in order to come to one coherent CloudML. This is the only way in which
such danguage can be successful and it would improve the portability.

i The usage of the CloudML language is difficult for-mmhnical people as now
everything needs to be loaded and configured manually. There is no such thing as a
CloudML model wizard where lahe profiles are already prmaded. This would
enhance its usability very much.

1 The problem of having stale information inside the different profiles remains. Every
platform is constantly updating their characteristics/pricing models. It is difficult to
keep up to date with these changes. Some automatic method needs to be in place.

5.2.7 Repository Services NEW
Analysis

Together with the MPT, the ARTIST repository, is one the most important supporting tools in
the entire ARTIST toolkit. The repository is resbole to storing/sharing all the
artefacts/assets that are created, used or reused during the migration process. Especially in
the Spikes LoB use case, which is a .NET use case, which uses tools specific to the .NET
environment in combination with the dplebased ARTIST tools. The repository services are
used to exchange artefacts from one environment to the other and vice versa. Therefore, the
repository, together with the plugins have been used/evaluated extensively in the context of

the use case. Asevhave developed a repository plugin for Visual Studio, also the underlying
REST API exposes by the Repository Services have been carefully looked upon.

Comments and Feedback

Comments and suggestions for the Repository Services are collected in therfgllsivi
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1 The interoperability of the Repository Services is the best of all the ARTIST tools. The
repository exposes a HTTP REST API which allows virtually any ext8rpatty3
application to interact with the repository in a standard way.

1 There are mliple plugins available, one for eclipse and one for Visual Studio which
makes that both worlds can be seamlessly interconnected. Artefacts can be exported
to the repository from one environment and imported again from the repository from
another environnent. This improves the interoperability.

1 The repository has great findability. The eclipse plugin (the main plugin) consists of a
number of view presenting the content of the repository in a different manner. One
can visualize based on the project and gk as well as by category. Within each
type, there is a predefined folder structure that resembles the different stages and
categories of the ARTIST methodology. This way it is very easy to quickly find specific
artefacts. A good searching functionalifyegé text search) would further improve the
findability of the artefacts.

1 The Ul, usability, of the repository services, i.e. plugin(s), is very nice. It is a plugin
which integrates well with the eclipse environment by means of an additional view.
Throughcontext menus artefacts can be downloaded and uploaded. The Visual Studio
plugin allows to do this via draand-drop.

1 In the API, the version management seems to be loosely coupled from the actual
content of the artefacts. | need to upload an artefactdathen set the version
afterwards. This is very countartuitive. Also, it is not possible to see/manage the
different versions. What if one wants to download an older version of a particular
artefact.

1 Uploading and downloading of the artefacts seem toyide unreliable results, either
the content is not downloaded or uploaded correctly and presents and empty content.

1 The API as well as the marketplace does not seem to be using any HTTPS. In case of
authentication via OAuth, this is required the least.

1 The functionality of the Visual Studio plugin is very limited (only uploading and
downloading of artefacts) as opposed to the eclipse based plugin.

The Marketplace, which is built on top of the ARTIST repository, has not actually been used in
the context ofthe usecase but has been briefly evaluated nonetheless.

Comments and suggested recommendations for the Marketplace are collected in the following
list:

1 The marketplace is still in a very preliminary state, prototype version. Many of the
basic functionalies of the repository are there but the website needs to be polished in
order to be more appealing to the general public.
9 Additional functionality needs to be added in order to facilitate managing the artefacts
better and to be able to buy/sell artefacts.
1 During the evaluation period, a number of malfunctions were still there which did not
allow the proper usage of the website. For example uploading and downloading of
artefact, settingthe met&R I 4 2y (GKS RAFFSNBYy(d FNISTFIFOGaxZ

The Evaltion Service is part of the Repository Services supporting the evolution of artefacts.
This services allows selecting/uploading two versions of a particular artefact and returns a
change description of the two versions. This change description can thersduk by other
tools.

Comments and suggestions for the Evolution Service are collected in the following list:
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1 The Evolution Service is a standalone service, hosted in the cloud, which means it can
be used by virtually any tool, not only the Repository ®ert uses HTTPS and OAuth
type of authentication.

1 At the moment of evaluation, the service showed some limitations as only a few
artefact types can be handled (e.g. Goal Models, ATL transformations). Though these
are the most widely used type of artetacit should nonetheless be extended towards
other artefact types. Also the number of rules in the rule base needs to be extended in
order to derive as many changes as possible. This can be easily extended by means of
adding extra components made possibleits plugirbased architecture.

1 At the moment of evaluation, the service has not yet been integrated into the
Repository Service. Having this in place would definitely benefit the functionality of the
Repository Service.

5.2.8 Migration Goals Editor NEW
Analysis

The Migration Goals Editor, part of the Testing and Evaluation Framework, has been used in
the context of the LoB use case to extend and -funge the initial Migration Goals Model
provided as output of the MAT tool. The resulting model would then liereer Goal Model

that is used as input for the TFT. Such an improved model will facilitate the migration strategy
selection in this TFT tool. As the LoB use case does not include any test cases, or lacks the
existence of an API in the namigrated appliation, other tools inside the Testing and
Evaluation Framework are not considered.

Comments and Feedback

Comments and suggestions for the Migration Goals Editor are collected in the following list:

1 The Migration Goals Editor supports the specification @dl®lodels using a dedicated
domain specific Goal Modeling Language (GML). The Goal Modeling language is a
textual language which has a small learning curve. It provides a much more intuitive
means of specifying a model then the various graphical appr@acked in other tools
within the ARTIST toolbox (or in general).

1 The editor has great usability. Much improvements have been made on the basis of
prior comments. The editor offers intefiense for all their constructs. Furthermore,
macros and snippets weradded, which allows a user to type a particular shortcut and
a complete template structure is automatically generated. The language has a nice
JavaScript/JSOMNe notation. All three features make it much easier to quickly create
new models that are syactically correct. There is an outline available of the goal
model as well as Hlirectional synchronization between the outline view and the
textual model.

1 The language and the editor seem to be reliable enough. All the differentdeals
and softgods considered for the LoB use case were covered. The different functional
and nonfunctional properties used for creating the goal models are well thought
about and cover about anything needed. Furthermore, it can be easily extended by
extending the actugbroperty catalogue.

1 The Goal Model Editor is efficient in the sense that all the tests that were performed
evaluating the goal models created executed in a matter of seconds. This is a big
difference as compare to a number of other tools where the genenat calculation
often takes minutes to complete.
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5.2.9 Reverse Engineering Tools UPDATED
Analysis

In this evaluation round, much less focus has been placed on the reverse engineering tools
themselves, besides fexecuting the tools already available. This &nty due to the fact that

less focus has been placed on the development of these tools in the past year. Much more
attention went to the development of the forward engineering tools. In the LoB use case, tools
for Model Discovery were used to produce méléclass models and component models) that
could be used as input for the TFT.

Comments and Feedback

Comments and suggestions for the reverse engineering tools are collected in the following list:

1 The tools developed within Enterprise Architect (EA) arepart of the ARTIST Update
site, they need to be installed separately. However, this is done via a simple installer
application which runs smoothly and takes care of all the settings. After running the
application the different ARTIST tools can be usadhe context menu or through a
dedicated menu inside the toolbar within EA.

1 The Model Validation tool was added in the last year. It allows checking the validity,
based on a number of rules. The tool results in some values (percentages) and
descriptionson how to refactor the models. After this tool ran, the models generated
for this use case were slightly modified. The downside of the tool however is the fact
that it takes too much time (~20 minutes) to execute. Furthermore, the output cannot
be exportedanywhere.

1 The Package Dependency Generator could possibly be extended in such a way that it
would be able to export the model in to an eclipse compatible component model. This
component model could then be used as input for the TFT. This would facilitate
interoperability as the model needs to be created by hand now.

1 In terms of Model Understanding, the Component Model Generator (CMG) has been
extensively used. Being able to automatically create a Component Model from the
Class Model is a great functionglifThe tool has great usability. With a single click on a
class model, the component model can be retrieved. The downside still is that the
class model needs to be annotated with concepts that can be matched by the patterns
implemented in the CMG. Howevestjll a much required tool in the toolbox.

1 During the complete evaluation period, the bridge connection between EA and eclipse
seemed to be broken due to missing dependency in the ARTIST Update Site. Although
working fine in another isolated environmenfhe connection is not yet stable
enough.

1 The bridge allowed us to export the use case class model to the eclipse environment
without any problems. The automatically added profile information inside the class
model overcomes the limitations in expressivesied UML and therefore allows to
capture a wide range of C#/.NET specific concepts. This facilitates the coverage of the
C#/.NET reverse engineering.

1 The specific .NET discoverers such as the SharePoint and DBML discoverers were not
updated in the past yga These are specific technologies which make them less
reusable for other types of scenarios. Another downside is the coverage. The
transformations are bootstrapped from the usase itself and are therefore consisting
of the most used elements in additido the ones required for this particular use case.
They are also not integrated within the rest of the model discovery tools which makes
them less usable.
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5.2.10 Forward Engineering Tools NEW
Analysis

As it is the last year of the project, much more attentioashbeen given to the forward
engineering phase as now the focus was to generate either models or directly (partial) source
code for the migrated application. First, default code generation functionality within EA has
been explored. Second, a number of ®abpecifically developed for the .NET based use cases
have been used and evaluated. These tools played a major part in the actual migration of the
Spikes LoB use case to the cloud.

Comments and Feedback

Comments and suggestions for the forward engineetaads are collected in the following list:

1 The EA code generation tools are really production quality in terms of usability and
reliability. EA allows to manually annotate/modify the models and they are
synchronized with the actual source code. This alldwshave a modebased
mechanism to program. This was used successfully for annotating the models with
common attributes.

1 The EDMX model (and service classes) generation tools work well with their reverse
engineering counterparts, they are suited to take input the output of the RE tools.
However, they are not yet generalized to take any type of input. The tools need to be
further extended to expand the coverage and updated in order to be more generic and
less targeted towards the particular use case.

1 The EDMX model generation tools are not integrated well with the rest of the
model/code generation tools which make them less usable. They are however
packaged as standalone command line tools.

i The Multitenancy Migration Tool (and Schema Migration Tool) arech more
complete and cover one aspect of code migration, namely implementing or optimizing
the multi-tenancy pattern in a C#/.NET code base. As they only tackle one specific
problem, they have a fairly narrow coverage but they do seem to be reliablg. CEme
only be used when the source application makes use one specific type of ORM, Entity
Framework which is the most widely used ORM in the .NET world. This makes them
less reusable.

5.2.11 Orchestration Toolset NEW
Analysis

The Orchestration Tool, or Moola, wast actually used in the context of the LoB use case.
This was mainly due to the fact that the first version of this tool was released very late into the
projects lifespan. It has thus been briefly evaluated by means of some small test examples,
coming fom the LoB use case though, namely trying to automate the different forward
generation tools. This was after a dedicated workshop/teleconference by the tool owners
presenting a demonstration of the tool.

Comments and Feedback

Comments and suggestions fdwet Orchestration Tool are collected in the following list:

i The Orchestration Tool supports the specification of orchestration scripts using a
dedicated domain specific language based on Groovy, i.e. Moola scripts. The language
is a textual language whichabk a small learning curve. It provides a much more
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intuitive means of specifying a model then the various graphical approaches used in
other tools within the ARTIST toolbox (or in general).

1 The usability of the tool is great. It is only usable for tecHngesople though. The
different technologies and linking the different transformation in ARTIST is a difficult
task, even for technical people and this tool facilitates the task a lot. It should be given
a central role in the methodology.

1 The language andhé editor seem to be reliable enough. All the different
actions/transformations considered for the LoB use case were covered. The main
technologies covered in the ARTIST tool suite are available to be referenced in the
models. Furthermore, as the languads, design, is very dynamic, it could be extended
very easily.

0 A custom transformation (execution of an external executable) would be a
nice to have feature as this is used a number of times in the LoB use case.

5.2.12 Deployment Toolset NEW
Analysis

The Deploymat Tool has been used in the context of the LoB use case to generate the actual
deployment descriptors. The focus in the current implementation of the tool, for the .NET use
case is the generation of the application configuration files, i.e. Service tidefi(@sdef) and
Service Configuration files (cscfg). These are the main files required to describe a Visual Studio
application as a cloud application.

Comments and Feedback

Comments and suggestions for the Deployment Tool are collected in the follogting li

1 The usability of the Deployment Tool is very good. With a single click of a context
menu (selecting a Deployment Model), the descriptors for one particular platform can
be generated. There is practically no user interaction required.

1 The deployment desiptors generated so far by the tool are limited in the sense that
they only describe the applications settings but the actual deployment of the
application itself is not yet facilitated. This should be extended in order to fully benefit
from the tool.

1 The creation of the Deployment Model places a big burden on the usage of this tools
since it is very difficult to create these models. This is not the problem of the
Deployment Tool itself. However, it could be accommodated by means of
using/facilitating a BL such as the Desired State Configuration (language) describing
the actual deployment of the infrastructure and application in the Azure environment.

5.2.13 Certification Tool (CT) NEW
Analysis

The Certification Tool is executed by a technical person of thkeSpeam and not by a
business oriented person. The tool is therefore also not completely done in the context of the
use case per se. The questionnaire were just filled and evaluated from a technical/functional
point of view.

Comments and Feedback

Commentsand suggestions for the CloudML@ARTIST are collected in the following list:
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1 There was some downtime very early on in the evaluation period (i.e. April) but this
was resolved very quickly and the tool has not been offline ever since. It definitely
satisfies the availability criteria.

1 As the amount of questions is much less than the MAT tool, although the appearance
of both tools is the same, it is much more usable. Just three aspects, and three

questionnaires.
1 The individual results of the different sect®nand the overall result is always

visualized on the home screen which gives the user an immediate feedback on the

entire situation. This is a nice featur@s with the MAT tool, some indications of
progress would further improve the usability.

1 Contentwise, also here the rationale behind the scores of the questions is sometimes
dzy Of SI N Ly a2vYS aAildz idrAz2ya yasgSNARy3
FYyagSNAY3I 2y FRRAGAZ2Y I f { K SSgmefd@éntemMaiony &
(+x or-x indicators) would be a big help in understanding the scoring mechanism.
Additionally, there are different separate questions which have the exact same

answers available which seems rather odd. Questions are not clear and very vague. For

example: Are owvall objectives measurable and realistic? Which objectives. All of
them? Or more than half@nfortunately, the evaluator was not able to complete the
guestionnaire since there were a number of errors showing (in Spanish) that
apparently the questions couldot be fetched from the database anymore. The
reliability of the tool thus needs to be improved.

5.3 Key messages and consolidated recommendations

Some general remarks from using the different tools/toolboxes from the perspective of the
Spikes LoB use casedhe following:

1 During thesecondevaluation period (Junédugust), a number of tools hosted online
seemed to experience some hosting problems and were offline quite some time (e.qg.
power failures). This needs to be made more robust if we want the todsdoeed.

0 One shared Virtual Machine (in the cloud) having these tools installed could be
a stable solution.

1 At this moment, there are a number of online applications within the ARTIST toolbox

that each require their own credentials to be provided. An ioy@ment could be to

have one shared account for all these tools and preferably have Single Sign On feature.

1 The Eclipse Update Site, and the releases feature of Gitvagised to package and
distribute the new releases of the ARTIST tools. This is yjgedyaccomplishment. As
in previous versions there were a lot of issues with conflicting dependencies of the

RATTSNBy( G(22ta (GKAa Aa y2gs O2YLX SaGStea
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S
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Ayadlttrdazy O2YLI NBR G2 e litalsy\iatfthe sfletit & R & Q

requiring only a 169MB download against a 1.2GB download previously. It thus
drastically enhances the overall installation proc&€3seminor remarks:

o The empty eneuser license agreements should be filled and the content
needsto be signed in order to get rid of the security warnings that are showing
now.

1 In general, the textual tools (i.e. Goal Model Editor and the Orchestration editor) are
by far the best tooldor LoBin the entire ARTIST toolbox. Other tools should follows

their examples for future versions, create a nice and easy to use DSL and offer tool

support around this. Furthermore, the MPT should be supporting the Orchestration
Editor which should be the main tool in the toolbox facilitating the migration (which is
atechnical endeavour after all).
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o0 It is then the combination of all these tools that should form thee Cloud
ModellingLanguage.

I The integrated ARTIST tool suite and joined project template is a major improvement
in the ARTIST development. Having alnadkthe different tools grouped together in
one menu, supporting context menus as much as possible, having the
configurations/options consistent in one location and grouped for all ARTIST tools, all
makes the user experience of the toolbox so much beffbe ARTIST project template
I £t NEIF Ré& LINPOARSE | RSTFlrdA G WwWT¥2f RSNR ad NWzO
produced during the migration. This greatly improves the user experience and is a
great aid for the inexperienced user.

1 In the aftermath, tool suport for the Java cases and the .NET cases should have been
completely separated from the beginning, i.e. eclipse + tools for Java and Enterprise
Architect + Visual Studio for .NET. Both worlds are so far apart that a single toolbox will
not lead to a suaessful usage of the tools.
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6 External wW@bDAOO8 O EAAAAAAE

Following the strategy described [2], ARTIST consortium intensified the engagement of
SEGSNYyItf SELISNIQa Ay |ttt S@Ft dz G atandependeitA SA G A Sa
feedback will also be aggregated amal fundamental issues have been left oDuring the 3

FYR TFTAYyLFf @SIENJ 2F LINRP2SOGQa fAFTSO0edtsS lweL{¢ C
Interest Group (SIG) even more external experts padieid in several ARTISElated

activities by providing valuable feedbackFurthermore, following the collected
recommendations of the " review meeting, ARTIST consortium focused on engaging Open

Source Communities and most specifically dedicated deeetopot only in terms of utilizing

ARTIST open source package but validating it against existing methods and processes.

6.1 The evaluation events

As it is described in details @], ARTIST consortium not only disseminated ARGPSH
source package in a number of events, but managed to organize a few that among other
participants engaged developers as well. In the following sections we elaborate on these
events and provide the most valuable feedback we receikedlly, it musbe mentioned that

more than 150 people participated in the evaluation activities of ARatSyear

6.1.1 Organizing a Focus Group

A dedicated meeting with external people was organized dhDdcember between 9:00 and
12:30in TUWIEN premise%he list of eperts attending the meeting was:

1 Prof. Werner Retschitzegger:
http://www.bioinf.jku.at/people/wr/CV_RETSCHITZEGGER FEB 2012.pdf

9 Dr. Stefan Sobernifiitp://nm.wu.ac.at/en/sobernig

9 Dr. Robert Woitsch, BOC

1 Philipp Krenn, Ecositittp://ecosio.com/en/

The scope of this group was to act as an advisory board in a very critical for the pegjedt p

and provide independent feedback to improve ARTIST achievements.

ARTIST consortium presented the project and its objectives and with respedt thlli A OA LI y i Qa
background knowledge, the technical team introdudexv ARTISIE using MDE techniques in

in software discovery, understanding, modernization and validatidius, the main point of

discussion was the adoption of MDE in ARTIST framework and ways of improvement.

6.1.2 Hands on Session at National University of Athens

The first out of a series of ARTIS&nds on sessionwith PhD students and software
developers was organized on2af April between 09:30 to 12:30 in National University of
Athens. The three hours session started by presenting briefly ARTIST solution as a whole in
order to position the é¢€chnologies of the project in theespective scientific domain. In
sequence, ARTIST consortium focused on desgrin details a few ARTIST tools specifically
selected from the open source package. The selection was made according to the tools
maturity at that time, the background of the participanfas we could statby analyzing pre-
sessionquestionnaire they filledand the time limitations. The TFT tool, the benchmarking
process and part of the application discovery were demonstraiée participats had about
onehour for testing these tools following sonpee-definedexercises

ARTIST consortium preparéor each tool a postesting online questionnairéo aggregate
valuable feedback from the approximately 40 students they participated in theiogess
Besidesseveralusabilityquestions addressed by the students, they provided more to the point
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technical comments and suggestions as well. Even thought it was obvious from their replies
that they hadfew background in modelingnd Eclipse technologyhey pointed out some
visualization and automatiorenhancementsfor the processthat could helpeven non
expertize people tdetter understand the tool offerings.

6.1.3 ARTIST's major training workshop

lweL{¢Qa& YL 22 Nwas bidahizedtyha 9" sy2npdsidmkadd_Summer School On
ServiceOriented Computing (SummerSOC), at the Aldemar conference center at Hersonissos,
Crete, Greece, of™ of July With respect to the experience gainddring the Athens meeting

and considering the need to address ana welleducated and experienceaudience, ARTIST
consortium decided to run its major training workshop in SummerSOC. During a three hours
session, the project was presented and a complete demo was shown to the 50 participants
(mostly postdocs and professs). Furthermore, practical exercises were given and an online
questionnaire was shared so as to aggregate feedback. It must be mentioned that ARTIST
practical session was the major event of the conference as a whole and a certification was
given to the gople that actually run through all the exercises.

The practical exercised (hands on session) focused on TFT and benchmarking process while
concrete and ldevel examples of MDE techniques were given as a background knowledge.
The ultimate goal for the pject was to find out if the participants will be able to complete all

the exercises without interesting so much on the technical details of each tool. Have we
managed to make the tools more uskiendly? Have we managed to increase usability even in
suchdemanding scientific areas like the Model Driven Engineering and Cloud Computing? The
outcome was encouraging since 70% of the participants produced some results according to
the exercises.

6.1.4 Innovation event (hands on session) at Tecnalia premises

At the end of June20-30 Juné a 2days training carse, three hours per day, was organized by
Tecnalia in Bilbao, Spain. The event was attended by 10 persons mainly from SME integrators.
The ARTIST representatives made a project presentation, a demo anis dwva session. It

was requested from the participants to personalize the methodology according to their needs
by using the MPT toolThey also usedhe MDT, ogmization pattern (Objectify), race tool,

and CloudML to model a new cloud provider (all basedPetStore examplelrinally they filled
several questionnaires to assess the solution.

CNRBY | o0ANRQa S&S OASés GKS FGGSyRSSa SELINBaas
after the end of the workshopAn open discussion was held abagindor lockin and security
aspects.

6.1.5 An industrial workshop at ATOS Innovation Center

t N22S0iQa O22NRAYIFG2NE ! ¢h{z 2NBIYAT SR | 22Ayi
premises a9" June 2015During a 3 hours session a presentation of pheject and a slide

based demo of DEWS migration were shown to the 6 attendees. These people were basically

from ATOS business units and even though they appreciated the overall concept of ARTIST
project, it was obvious that each business unit was inte@smostly in specific ARTIST
components.

6.2 Web site: Open source package downloads

Besides the events mentioned above, ARTIST consortium decided to promote its Open Source
t I O1F3S @Al LINE 2 S\Ww.atstpraicktied. Gallowing agvdld page withS 6
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detailed instructions on how to install and operate the package, several people external to the
consortium(more than 50 have been reported so farytalled the framework and in sequence
provided valuabldéeedback.

6.3 Suggestions and recommendations

ARTISTconsortium collected and analysed the evaluation feedback received from the
aforementioned events (hands on sessions), from several others that ARTIST was present and
from people that downloaded the paale.In this section we describe briefly the most
valuable comments and suggestions.

6.3.1 Generic comments and suggestions UPDATED

The most important generic comments and suggestions ARTIST consortium received were the
following:

1 A very high profile with a lotof background in technical knowleddge several
technologies (e.g. MDE neededii 2 FdzZf f & dzy RSNEGI YRwdsINR 2SO Q:
highlighted that gnificant background is required to use the taolBhe ARTIST
consortium should find ways to deal withis. Indicative example is to offer training
services in the bisiness and technical ecosystem, as it is planned in the context of
ARTIST Club.

1 It was siggested to have a concrete demo to show the full migration progeske
web site. Thus, PetStore dema@s made available.

1 For a software architect it would be great to be aware of all lsguirements for an
app to being migrated through ARTIST

1 Another opportunity can be seen if the process could be extended so us to beaised
more scenarios, not purein non-cloud applications.

9 For adoption, consider partial and modular adoption, not only the project as a whole

f araaAiay3a £S3FfE FaLsSotasx SalLlSOArftte gKIG O02yO0

1 Explain better the rationale of ARTIST technical choices (opt pattepes pfymodels,
etc.).

1 It has been highlighted that there is aallenging ambition in reverse engineering of
large code

1 It was commented that a Hybrid solutiqpart of the system not migratedy very
likely to be adopted by a decision maker, thus theogfshould also be allocated to
that direction as well.

1 It is extremely difficult to replicate the necloud system to the cloud (migration is
almost never pure), thus implications in tooling and integration should be expected.

1 Concern was raised abobibw to convince users that they need ARTIST for migrating
when many companies are already migrating without it. ARTIST consortium has
already identified a number of advantages that make the project useful and unique.

I The migration process should be maatomatic.From our perspective this will go in
detriment of generality of the solution.

T It would be useful if the prerequisite plugins cobid installed directly and not have to

be installed before the suite.

There seems to be a lot of plugins dependesdhat maygenerate unresolved issues.

It would be nice to have a test project on whittte tools could be easily tested his

would be useful to the endiser, making it easier to understand what each tool does.

Given the disparity of tools it might alde understandable to have several different

projects to make these tools easier to test.

=a =
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)l

ARTISTs a product to migrate nogloud software to SaaS into three phases, but go
forward is not so easyit isquite hard to know what will be the next step tortinue.

There are some open source packages with a great description and videos, but a BIG
PICTURE cannot be reached out going one by one to know the potential SRTIST
project/product.

It would begreat to have something to try each component withawvesing a lot of

time to explain a lot componerdetails Also a downloadable virtual machine ready
to-use with all components of the project or a set of virtual machines with the
components ready to use would be great.

6.3.2 Business and technical feasibili ty YPDATED

Regarding business and technical feasibility processes and tools, the following comments were

noted:

1

= =

=a =

6.3.3

The estimated migration effort numbers show whether the method is "slow or flst".
would be great tadetermine (metrically) if the methaglusel areoptimal compared to
others.

It was suggested to use simple criteria when deciding whether to migrate or not.
Furthermore, adopt different levels of importance to the criteria according to the
migration project. For instance business feasibility stiolde a mandatory
requirement.

It was suggested to include historical information relevant to the migration of the
application.

The technical feasibility tool is clear for someone accustomed to Eclipse.

Technical and business feasibility numbers look cwiwg but some more detail
information about the computations would be useful to have. Some enhanced
visualizations would make the tolls more attractive.

Consider not only the initial cost of the migration but also the monthly operational
costs

All toolswere bugfree and very expressive.

MAT tool considers the initial status of the application and offers you different
suggestions in order to get the final status your application will have in the cloud. For
this purpose, the tool presents different questis, clearly formulated, to be answered
just by choosing one of the displayed options. These questions cover a wide range of
the main aspects to be considered when you are planning to move to the cloud and
from different perspectives: technical, businessdgprocess. You can take them into
account when you are thinking of the final status of your application; this would help
you to consider something better, or just to consider something you had not taken
into account when you decided to move your applioatto the cloud.

Benchmarking UPDATED

Regarding the benchmarking the following comments were aggregated:

I The usability of this tool was very easy and sufficient in order to benchmark several
machines and technics.

1 Other than the date selector, the toad ppretty usable. In this regard, having a fixed
height for the date selector window is basic, but also providing hints on which dates
are valid to find benchmarking results would be useful.
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1 The suite seems to have many interesting features useful to neigratl includes the
most desirable features to be provided by a cloud provider. However, it seems to be
difficult to interpret the outcome of the analysis

1 When testing the Benchmarking GUI, everything was installed correctly, and the GUI
seems to be workige However,severalexceptionsvere raised.

1 Some problems were reported when running the Benchmarking toolset for a Python
application

1 The experts brought to ARTIST technology team attention the difficulties in dealing
with

o0 normalization values (especialerformance) and
o definition of KPIs used for the benchmarking.

1 They suggested the adoption of existent standards and standard measurement
approaches.

1 The functionality of the 3ALib tool (one of the benchmarking suite) received very good
feedback in terrs of usefulness regarding the SLA adherence but also regarding the
general availability measurements that would be interesting to obtain

6.3.4 Model discovery and understanding of the software UPDATED

For model discovery and understanding process and softwagefdllowing comments were
aggregated:

1 The discovery tool is very useful when extracting the UML diagrams of an existing
project
1 It is important to measure the manual effort of both activities in order to acquire
estimation about complexity. ARTIST cotison clarifies that even though it is difficult
to measure this effort, TFT is providing some hints
1 Reverse engineering approach was positively highlighted. Approaching the difficult
aspect of creating detailed models from code should be one of ARITt®{ points.
¢tKS AYGSNBal aKz2dzZ R faz2z 06S Ay (0KS RATFTAOA

6.3.5 Modernization NEW

For the modernization toolset the following comments were selected

1 The code generation toelorks as expected, but it could improve. Firstthé imports
are not working and need to be added manually, in order to fix this it could be possible
to generate the project as a Maven project, including all the referenced libraries in a
pom file, which would in turn automatically download them aftegify generated.
. SaARSa GKIG aayOoS GKS O2RS Aa 3ISYySNI GSR
contain any code, hopefully there is a way in which this could be somehow achieved,
though other complications might arise.
1 The component moel generator workseally great However, it would be nice if a
more descriptiveerror is shown when a wrong type has been selecsidce when you
asSS Al R2SayQid aSSy tA1S AdG ¢l a 3ISYySNIGSR ¥
1 The deployment toowhen generating thaleploymern descriptors work as expected.
It is really useful to be able to choose different kinds of cloud providers instead of
having only one option, it really makes it possible to reach a wider audience.

6.3.6 Testing, verification and certification = NEW

Forthis toolsetthe following comments were aggregated:

ProjectTitle: ARTIST Contract No. FR317859
(o) R www.artist-project.eu
PageB3of 87



D13.2.2¢ Use case assessment report M36 Version: 1.0 ¢ Final Date:08/10/2015

1 The certification tool was very useftb assess the maturity of best practice of
organizations.
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7 Overall assessment

In the previous sections, a detailed presentation of ARTIST evaluation activities ansl wesult
presented. Use case providers formulated evaluation tegmaltidisciplinary teamswith
business and RThackground) one per case, and executed a number of evaluation tests by
utilizing thelatest release of the ARTIST tools€@omplementary to thes evaluation teams,

more than 150 people external to the consortium were engaged to ARTIST evaluation
activities. Some of them were developers with high skills in the technologies addressed by the
project, others were experts in MDE and/or cloud computsmne of them were PhD owners

and some post docs. All these people participate in the events organized by ARTIST and acted
as an advisory board that providendependent feedback that impro@deARTIST results and
achievements.

According to the received febdck both from use cases and from external testers, ARTIST
brings a significant improvement in the hard task of modernising the old software to facilitate
its migration and deployment in the cloud.

Nice ARTIST features have been appreciated by the eveduatmh as the complete and
assisted methodology; the integrated tool suite that facilitated the installation and setting up
of the overall solution; the support provided in taking the decision of migrating and the
common elaborated language for defininget cloud environment, from the infrastructure up

to the application levelslt was evidento the evaluatorsthat both ARTIST methodology and
supporting toolset can guide the decision making process towards achieving the organization
goals in the context focloudifying an application. The general remark is positive and the
impact of ARTIST framework can be high. While during the first round of tools evaluation, their
maturity level was very low, they have since greatly evolved and it is much easier toense t
and get results. Even nowhea experience gathered shows that there is room for
enhancements and thus further investment is required in the direction of offering a more
personalized support for the migration of domasapecific applications to the Cloud

The integrated ARTIST tool suite and joined project template is a major improvement in the

ARTIST development. Having almost all the different tools grouped together in one menu,
supporting context menus as much as possible, having the configuratiommeptonsistent in

one location and grouped for all ARTIST tools, all makes the user experience of the toolbox so
YdzOK o6SGGSN® ¢KS !weL{¢ LINR2SOG GSYLXIFGS I tNB
organize the different artefacts produced during thegration. This greatly improves the user

experience and is a great aid for the inexperienced user.

Despite the evident benefits offered by ARTIST, the evaluators also indicated a room for
improvement in some areas, which is perfectly comprehensible dued research nature of
the project and the complexity of the goal.

Among the recommendations for improvement, they highlighted the desirable higher
integration of the tools, having for exampdeunique identification mechanism (single sign on)
or sharingmore similar graphical appearance, or exchanging larger number of information
among the tools. Another feature than could be improved would be the usability for the user,
since currently the environment is a bit hard for unexperienced users in modelndrive
technologies.

More specifically, what concerns the methodology further deployment mostly assisted by the

at ¢ G22f Ada YySSRSR (2 adzZJd}2NI | Tt SEA0E S Od
needs. Even though the tool is quite mature at the momesaveral enhancements can be
applied to that direction. What concerns the tooling suite, the general recommendation is to
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invest on: i) on improving the user experience by providing contextual online documentation ii)
on working towards common look anddiefor the online tools plus making these available
from the same domain/URL space, with single signfeatures iii) on improving the
extensibility of the tools, enabling their applicability in a wider range of application needs, but
also enabling the eensibility of existing tools in order to embrace a wider range of migration
needs iv) making the online user guides more user centric, i.e. instead of presenting them in
the language and format of an official deliverable.

Finally, the required skills in #avare engineering in general and model driven technologies in
particular was also identified by the evaluators as a difficulty but also as an opportunity for
ARTIST partners who can provide a migration service to the future customers.
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