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Executive Summary  

This report entails the monitoring and assessment of the various use cases in the project. 
These evaluations were conducted in line with the methodology agreed by all involved parties 
in [6]. The evaluations were executed not only by members of the consortium, but by 
multidisciplinary teams from business and RTD providers from the different use cases as well. 
People involved in the development of the use cases, a group of experts external to the 
consortium and several other interested groups (e.g. developers, PhD holders) participated in 
several evaluation activities that were organized the last two years.  

5ǳǊƛƴƎ ƭŀǎǘ ȅŜŀǊΩǎ ŜǾŀƭǳŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΣ with respect to the status of both the ARTIST 
ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ǇǊƻǘƻǘȅǇŜǎΩ ƳŀǘǳǊƛǘȅ ŀǘ ǘƘŜ ƳƻƳŜƴǘ ƻŦ ŎƻƴŘǳŎǘƛƴƎ the evaluation, the use 
case providers decided to engage engineers directly involved in the project. Even though this 
internal evaluation restricted the activities to analysing specific evaluation indicators, namely 
usability, usefulness and reliability, eventually it was proven that improved the technical 
feedback produced, since these teams were quite familiarized with the use case, the 
methodology and the tools. At the same time and in order to ensure that independent 
feedback will also be aggregated and no fundamental issues will be left out, ARTIST consortium 
engaged external experts. ARTIST community was extended and besides the Special Interest 
Group (SIG) even more external experts participated in several ARTIST-related activities by 
providing valuable feedback. Besides keeping an eye continuously to ARTIST progress, the 
external experts participated in several evaluation activities and provided valuable feedback 
[6] and Section 6.             

The ARTIST evaluation methodology guided 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 ensure bug-free 
operation and well established production of use case specific assets. Use case providers 
expanded the group of people that were evaluating ARTIST framework to engineers not 
directly involved in the project. Thus, people participating in the actual real life industrial use 
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 and findings provided by use case providers are reported in: Section 2 
(ATOS evaluation team); Section 3 (ENG evaluation team); Section 4 (ATC evaluation team); 
Section 5 (Spikes evaluation team). 

!ǎ ǇŀǊǘ ƻŦ ǇǊƻƧŜŎǘΩǎ h{ ǎǘǊŀǘŜƎȅΣ !w¢L{¢ ŎƻƴǎƻǊǘƛǳƳ ŎǊŜŀǘŜŘ ŀƴ hǇŜƴ {ƻǳǊŎŜ ǇŀŎƪŀƎŜ ǘƘŀǘ ǿŀǎ 
ŀƴŘ ǿƛƭƭ ōŜ ŜǾŜƴ ŀŦǘŜǊ ǇǊƻƧŜŎǘΩǎ ŜƴŘ ƛǘǎ Ŏƻƴǘribution to the technological and business areas 
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 three years, ARTIST consortium identified the opportunity of creating 
a complete chain of tools that will be facilitating the modernization of non-cloud software 
assets and businesses to the cloud. This chain is guided by a well-structured methodology. 
Open Source Package was created and released to the relevant communities and initiatives 
with the ultimate goal to address this opportunity. But did it make it? In order to answer this 
question and measure the feeling of acceptance from all relevant stakeholders but most 
importantly from the open source communities, ARTIST consortium intensively promoted this 
package [7] and among other achievements managed to engage 150 people that actively 
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participated in evaluating it (Section 6). Thus, the second direction was to strengthen the 
positioning of the package and ensure its long term sustainability (ARTIST Club [9]).  

Finally, Table 1 (Section 1), provides an overview of the evaluation activities and findings, 
including some references to sections of this report that the reader can find more details, and 
Section 7 highlights the most important conclusions.  



D13.2.2 ς Use case assessment report M36  Version: v1.0 ς Final, Date: 08/10/2015 

Project Title: ARTIST Contract No. FP7-317859 

                                                                                                                    www.artist-project.eu 

Page 11 of 87 

1 Evaluation activities and remarks at a glance  

The following table (Table 1) summarizes the evaluation activities and findings resulted during 
ǇǊƻƧŜŎǘΩǎ ƭƛŦŜŎȅŎƭŜ. It is an updated version of the relevant table provided one year ago and 
included in [2].   
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Table 1: Indicative evaluation activities and findings
 UPDATED

 

Migration phase ARTIST asset Evaluation conducted by Produced Artefact
1
 Evaluation activity 

Indicative evaluation 
remark 

Migration 
feasibility 

MAT 

ATOS team involved in the development 
of the DEWS use case 
ATOS people external to the consortium  

DEWS Migration Goals and Quadrant 
Position 
 

MAT questionnaire was fulfilled 
Hand-on sessions installing, configuring and 
testing the tools, for concrete migration activities 
required by the use cases. 
Formal and structured evaluation analysis 
conducted and reported in this document. 

Check Section 2.2.1  

ENG engineer involved in the original 
SPCoop project 

eGov Migration Goals and Quadrant Position Check Section 3.2.1 

Members of the iLab team (ATC 
department) engaged in the project 

The positioning in quadrant and migration 
goals of NewsAsset 

Check Section 4.2.1 

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

{ǇƛƪŜǎ¢ƻƎŜǘƘŜǊΩǎ aŀǘǳrity Assessment Check Section 5.2.2 

External experts N/A 
Participate in virtual conferences, live 
demonstrations and hands on sessions 

Check Section 6 and from 
[2] Section 6 

TFT 

Two DEWS use case developer with 
technical background 

DEWS CCUI Technical Feasibility Analysis 
Evaluation was conducted using a DEWS 
component model obtained using the MUT and 
the migration goals produced by MAT 

Check Section 2.2.2  

ENG software engineering having a 
shallow knowledge of the architecture of 
the SPCoop Domain Gateway  

Production of the migration Technical 
Feasibility Report for the SPCoop Domain 
Gateway 

Operating TFT tool by using a component model 
of the SPCoop Domain Gateway created in 
advance 

Check from [2] Section 
3.2.3 

Members of the iLab team (ATC 
department) engaged in the project 

NewsAsset component and class UML 
models: Application Server 

TFT was operated by using dummy data Check Section 4.2.2 

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

{ǇƛƪŜǎ¢ƻƎŜǘƘŜǊΩǎ ¢ŜŎƘƴƛŎŀƭ CŜŀǎƛōƛƭƛǘȅ 
Analysis 

Operating TFT by using manually created of 
component models and migration goals 

Check Section 5.2.4 

External experts N/A 
Participate in virtual conferences, live 
demonstrations and hands on sessions 

Check Section 6 and from 
[2] Section 6 

BFT 
Evaluated by a DEWS senior architect 
with technical and business 

Description of possible Business Models for 
the DEWS use case 

Participate in virtual conferences and live 
demonstrations 

Check Section 2.2.3  

                                                           
1
 Based on descriptions included in [3] and [8] 
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background on the DEWS solution 

ENG evaluation team 
Description of possible Business Models 
around the deployment of the SPCoop 
Domain Gateway in the Cloud 

Operating BFT Scenario Workbench  
Check from [2] Section 
3.2.2 

Members of the iLab team (ATC 
department) engaged in the project and 
ƳŜƳōŜǊǎ ƻŦ bŜǿǎ!ǎǎŜǘΩǎ ƳŀǊƪŜǘƛƴƎ 
team 

NewsAsset business model Operating BFT Scenario Workbench  Check Section 4.2.3 

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

N/A Operating BFT Scenario Workbench Check Section 5.2.3 

External experts N/A 
Participate in virtual conferences, live 
demonstrations and hands on sessions 

Check Section 6 and from 
[2] Section 6 

Methodology 
customization 

MPT 

MPT personalization for DEWS use case 
was evaluated by several DEWS use case 
developer with technical background 

Personalization of the ARTIST methodology 
to the migration of several parts of the DEWS 
CCUI component 

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

Check Section 2.2.4 

ENG evaluation team 

Production of the customized migration 
methodology for the SPCoop Domain 
Gateway 
Cheesheet eGov 

As before 
Check from [2] Section 
3.2.4 

Members of the iLab team (ATC 
department) 

Customizing ARTIST methodology to fit 
bŜǿǎ!ǎǎŜǘΩǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ 

As before Check Section 4.2.4 

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

Customized to SpikesTogether framework 
methodology 

As before Check Section 5.2.5 

External experts N/A 
Participate in virtual conferences, live 
demonstrations and hands on sessions 

Check Section 6 and from 
[2] Section 6 

Application 
discovery and 
understanding 

 
Modernization 

MDT 

Several DEWS use case developer 
with technical background 

This evaluation focused on the generation of 
the PSM for most of required DEWS plugin 
projects 

Operating MDT tool and other supporting tools 
like Java2UML Class Discoverer 

Check Section 2.2.5 

Software engineers from ENG team  
Production of models (UML, class, activity) 
from SPCoop source code 

Operating MDT tool 
Check from [2] Section 
3.2.5 
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A Spikes developer with technical 
background on both the use case as well 
as the actual tools developed within 
ARTIST 

SpikesTogether Class Models SpikesTogether 
Package Dependency Graph 
SpikesTogether High-Level (Annotated) 
Component Model 
SpikesTogether Sliced Component Model 
SpikesTogether SharePoint List Model 
SpikesTogether Data UML class model 
SpikesTogether DBML UML class model 

Operating MDT tool and supporting tools like 
Enterprise Architect ARTIST plugin 
Uml2EmfExporter 

Check Section 5.2.9 

External experts N/A 
Participate in virtual conferences, live 
demonstrations and hands on sessions 

Check Section 6 and from 
[2] Section 6 

MUT 

Several DEWS use case developers with 
technical background 

MUT based generation of PIMs, component 
models, and sliced PSMs, for DEWS use case 
was evaluated 

Operating MUT tool and other supporting tools 
like Model Abstractor 

Check Section 2.2.6 

ENG evaluation team 
During the migration of SPCoop, the model 
slicer was used to extract the UML classes 
pertaining to persistency 

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

Check Section 3.2.2 

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

Several use case specific artefacts Operating the .NET tools Check Section 5.2.9 

External experts N/A 
Participate in virtual conferences, live 
demonstrations and hands on sessions 

Check Section 6 and from 
[2] Section 6 

COT 
Several DEWS use case developers with 
technical background 

Cloudification of concrete DEWS CCUI 
perspectives 

This evaluation focused on the generation of the 
modernized PSMs for the CCUI workbench, as 
well as for the data delivery platform, including 
the externalization of the JMS service. 

Check Section 2.2.8 

CGT 
Several DEWS use case developers with 
technical background 

59²{ //¦L άŎƭƻǳŘƛŦƛŜŘέ ǎƻǳǊŎŜ ŎƻŘŜ Operating TGT tool Check Section 2.2.9 

DT 

Several DEWS use case developers with 
technical background 

Generate the deployment descriptors 

We used the DT to generate the deployment 
descriptors (i.e. appegine-web.xml) required to 
deploy the CCUI in the GAE 

Check Section 2.2.11 

ENG member of the eGov use case 
developer team 

SPCoop Data Application deployment model  Check Section 3.2.4 

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

Generate the deployment descriptors Operate DT Check Section 5.2.12 
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Target 
environment 
specification 

Model 
Cloudification 
Framework  

ENG evaluation team 
The SPCoop framework have been 
transformed to support persistency on 
Google App Engine Data Store 

Operating the Framework Check Section 3.2.3 

PT iLab engineers  

NewsAssets Virtual Machine including the 3 
basic components of the suite 
Load Generator (emulate multiple 
NewsAsset clients generating traffic 
simultaneously) 
Profiling benchmarks reports 

Operating Profiling Tool Check Section 4.2.5 

CloudML@AR
TIST 

Several DEWS use case developers with 
technical background 

Generation of deployment models for DEWS, 
using the CloudML@ARTIST CAML language 

We used the CloudML@ARTIST CAML to model 
the different aspects of the deployment of the 
DEWS components 

Check Section 2.2.10 

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

EmailServiceDescription ς SaaS Model + 
SendGrid RSDL 

Apply the CloudML@ARTIST to Papyrus UML 
Class Models 

Check Section 5.2.6 

External experts N/A 
Participate in virtual conferences, live 
demonstrations and hands on sessions 

Check Section 6 and from 
[2] Section 6 

Classification 
Tool 

iLab engineers N/A 

Shape the decisions for the cloud deployments 
and it would be the basis for the 
recommendations given to small and medium-
sized agencies that want to migrate to the cloud 

Check Section 4.2.6 

Benchmarking 
Suite 

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

N/A 

The Benchmarking Suite was explored in the 
context of the Spikes LoB use case in order to 
obtain information on the best possible storage 
solution  

Check Section 5.2.1 

Testing, 
verification and 

certification 

GME 

Several DEWS use case developers with 
technical background 

We described a catalogue of DEWS non-
functional properties 

We used the GME to express the migration 
requirements that drove the technical migration 
of the CCUI 

Check Section 2.2.7 

ENG evaluation team 
Definition of the Goal Migration Model 
related to the SPCoop domain gateway 

Operating GME Check Section 3.2.6 

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

SpikesTogether Goal Model Operating GME Check Section 5.2.8 

Certification 
Tool 

The evaluation was conducted by several 
ATOS members of the ARTIST team 
migrating DEWS to the Cloud, with 

N/A 
Assess the usability/reliability of the 
Certification tool (CT) while using it to  find 

Check Section 2.2.12 
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technical background only out the certifiability of the DEWS system 
after its migration to the Cloud 

ENG member involved in the original 
SPCoop 

It provides functionalities to perform the 
self-assessment of the SbSp (Service based 
Software providers) certification model 

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

Check Section 3.2.8 

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

N/A Operating the tool Check Section 5.2.13 

EUBT iLab engineers N/A 
The EUBT tool provided a verdict that both the 
non-cloud and the migrated NewsASset  
applications operate identically 

Check Section 4.2.7 

Repository 
Toolbox/services 

- 

An ENG use case developer member N/A N/A Check Section 3.2.5 

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

N/A N/A Check Section 5.2.7 
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2 DEWS in -Vivo use case evaluation  

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

2.1 Conception  

The evaluation activities conducted by ATOS aim to evaluate the usefulness and the benefits of 
the practical usage of the ARTIST methodology and tooling support in real-life 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 authors of 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 different domains, facilitating the uptake of these migration methodologies 
and techniques. 

The evaluation focuses on those technical activities described in the Methodology for which 
ARTIST provides at M30 tooling support. 

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

¶ Maturity Assessment Tool (MAT) UPDATED 

¶ Technical Feasibility Tool (TFT) UPDATED 

¶ Business Feasibility Tool (BFT) NEW 

¶ Methodology Process Tool (MPT) UPDATED 

¶ Model Discovery Toolbox (MDT) UPDATED 

¶ Model Understanding Toolbox (MUT) UPDATED 

¶ Goal Model Editor (GME) NEW 

¶ Cloudification Optimization Toolbox (COT) UPDATED 

¶ Code Generation Toolbox (CGT) UPDATED 

¶ CloudML@ARTIST NEW 

¶ Deployment Tool (DT) NEW 

¶ Certification Tool (CT) NEW 

The evaluation has been conducted internally by the same ATOS team involved in the 
development of the DEWS use case, and by other ATOS members not directly involved in this 
development, all of them owning a technical background. This internal evaluation may cause 
some bias on the evaluation results, but eventually 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) has also been conducted, and the results of their evaluation reported in Section 6. 

Evaluators assisted to workshop sessions scheduled by the ARTIST project where the owners of 
the ARTIST tools provided tutorials on their functionality, 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 of existing application to the Cloud, namely: 
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¶ 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 extensibility and adaptability on a wider range of migration process 

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

¶ Coverage of the ARTIST migration process, in particular to the migration needs for 
DEWS use case. 

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 evaluation activities have been conducted 
during this period: 

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

¶ Hand-on sessions installing, configuring and testing the tools, for concrete migration 
activities required by the DEWS use case. 

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

¶ 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 collected. They 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 activities. 

In the following section 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 Tool assesses the maturity of an application with respect to its 
migration to the cloud, addressing the following concerns: 

¶ Information describing the current situation of the application to be migrated and the 
situation of the desired future application: estimation of gap between both situations. 

¶ Gap analysis from different dimensions: technical, process and business. 
 
MAT provides the 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) A MAT report including the results of the assessment and a set of migration goals 
 

The main objective of this experiment is: 
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¶ Assess the usability of the Maturity Assessment Tool (MAT) to estimate the maturity of 
the DEWS system with respect to its migration to the Cloud, before the actual 
migration starts 

¶ Evaluate the degree of support of the Maturity Assessment Tool (MAT) in the decision 
making process on the suitability of migrating the DEWS CCUI to a Cloud environment 

Description 

This evaluation used the M30 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 background. The evaluation took place three times, spaced along the time during 
the period M20-M36. In all cases, MAT questionnaires were fulfilled from scratch, not based 
on previously filled versions. Nonetheless, the results obtained for in all evaluation cases were 
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 reported 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 the analysis 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 regardless 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: 

¶ MAT offers a nice and working UI, although there is definitely room for improvement 
in usability, reliability and performance aspects. 

¶ MAT assessment results for DEWS use case were precise enough. Nonetheless, not all 
the high level recommendations and migration goals were of useful applicability 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 migration case. 

USABILITY/UNDERSTANDABILITY: 

¶ 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 assistance, guiding the users on how to 
use this tool. 

¶ Some guidelines page can be provided at the beginning of the survey to guide the 
users on how they should approach the questions. For instance it may not be so clear 
to the users how to proceed with the questionnaire about the future situation. Some 
instructions can be added to indicate that these need to be answered visualising the 
ǎǘŀǘŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ŀŦǘŜǊ ŎƭƻǳŘ ƳƛƎǊŀǘƛƻƴΦ /ǳǊǊŜƴǘƭȅ ŀ άŘŜǎŎǊƛǇǘƛƻƴέ ǇŀƎŜ ƛǎ ƛƴŎƭǳŘŜŘΣ 
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but this page merely describes the purpose of the tool instead of providing some 
guidance on how the survey questions should be answered.  

¶ The page that has the MAT workflow is quite useful; it can be made more front and 
centre (like in the home page or something) though. The evaluator discovered it by 
chance only.  

¶ It is 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). 

¶ In the M20 version of the 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 number 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. 

¶ Not very clear what the colours 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. 

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

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

¶ 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: 

¶ Can be a better flow between 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. 

¶ Currently, the main menu of the tool includes just a sequential 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 options, so the user can understand and 
follow process in a much simpler an intuitive way. 

¶ 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 
undeǊǎǘŀƴŘ ǿƘŀǘ ƛǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ άŀƴǎǿŜǊ ǉǳŜǎǘƛƻƴǎέ ǾǎΦ άŀƴǎǿŜǊ ƻǘƘŜǊ 
ǉǳŜǎǘƛƻƴǎέΣ ƻǊ άƎŜƴŜǊŀǘŜ ǊŜǇƻǊǘέ Ǿǎ άƎŜƴŜǊŀǘŜ ƛ-ǊŜǇƻǊǘέΣ ŜǘŎΦ ¢ƘŜǎŜ ƴŜŜŘ ǘƻ ōŜ 
reviewed.  

¶ 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. 
  

QUESTIONNAIRE: 

¶ The questionnaires 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 explanations 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 real-life situations. 

¶ The same set of questions/answers with the exact wording seems to be used to assess 
the current and future situation. This needs to be reviewed. If the user is meant to 
answer the future questions visualising the state of their system after cloud migration, 
the wording in the future questionnaire should be changed accordingly. i.e. instead of 
"do you have an authentication management component" it should be asked like "will 
you have an authentication management component"..  

¶ Similarly, some questions may not be applicable to current situation, such as BS1 
(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, multi-tenancy, 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 the questionnaires, for instance some questions 
Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ōŜ ŀǎƪŜŘ ƛŦ ȅƻǳ ŀƴǎǿŜǊŜŘ άƴƻέ ǘƻ ŀ ǇŀǊǘƛŎǳƭŀǊ ǉǳŜǎǘƛƻƴΦ  ¢Ƙƛǎ 
mechanism seems to have been implemented in some cases but not in all. 

¶ In some questions, more than one answer seems to be applicable (for instance how to 
ensure elasticity 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 helpful, the evaluator spotted menu spelling 
and grammar errors in the 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: 

¶ The tool can generate three different reports, MAT report, Recommendations and I-
report: 

¶ The MAT report is 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 more. It 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. 

¶ The Recommendations report, 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 recommendations can be a bit more extensive. Much less recommendations than 
expected were generated given to the answers provided in 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 helps with  the goal of 
άƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ōŜǘǿŜŜƴ ARTIST tools and ability to collaborate on the overall 
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ƳƛƎǊŀǘƛƻƴ ǇǊƻŎŜǎǎΥ ƛƳǇƻǊǘκŜȄǇƻǊǘ ǎǳǇǇƻǊǘΦέ ¢Ƙƛǎ ǊŜǇƻǊǘ Ŏŀƴ ōŜ ǾŜǊȅ ǳǎŜŦǳƭ ǘƻ ǘƘŜ 
decision maker in the organization to take the decision of migrating or not. However 
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 the ARTIST assessment. 

PERFORMANCE: 

¶ Performance can be improved 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 progress bar could be helpful while the report is being generated. 

¶ 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: 

¶ The tool is reliable overall, but there are some parts that need improvement. For 
instance the Recommendations and I-report 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 the first time and start using the tool for the 
first time (which is when it would be most needed). 

¶ 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 category graphs in 
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 l (TFT) UPDATED 

The Technical Feasibility Tool (TFT) assists modelers in the early technical analysis of an 
existing application whose migration to Cloud is being considered. It manages a detailed 
breakdown of the application into its components (generated by the Model Understanding 
Toolbox ς Component Model Generator) and assists the modeler on the selection of adequate 
migration strategies (depending on the expressed migration goals2 and the component nature) 
and the computation of the component complexity and 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 activity aims to identify: 

¶ The most important DEWS components, those whose migration to the Cloud may be 
required and might show some technical complexities. 

¶ The migration strategies (e.g. tasks) that better suit the migration needs, for each 
DEWS component, based on its characteristics and the overall expressed migration 
goals (i.e. as a result of the MAT report obtained for DEWS use case). 

¶ Relative estimations for the complexity of each DEWS component and the efforts 
required to migrate each component according to the 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 evaluated by two DEWS use case developers with 
technical background. It was conducted using a DEWS component model obtained using the 
MUT and the migration goals produced during the maturity assessment analysis produced 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 analysis 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 tools as well when expressing concrete recommendations for TFT. Comments and 
suggested recommendations are collected in the following list: 

¶ TFT tool is well integrated within the Eclipse workbench. It provides its own 
perspective, managing the layout of its views, and offering a good understanding on a 
glimpse.  

¶ TFT could be intuitive enough for users who have read the TFT user guide ¡Error! No se 
encuentra el origen de la referencia. but 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. 

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

¶ The way of representing the boundaries of components (i.e. the list of aggregated 
classes) in the inventory view could not be optimal when this number is large. 

¶ 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. 

¶ Component complexity values are meaningless for non-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 relative efforts. Only computed absolute efforts are expressed in PMs. 

¶ Current heuristics encoded in TFT rules (e.g. the TFT Knowledge Base, KB) are not 
enough to cover all DEWS migration needs and require to be extended. Moreover, TFT 
produces wrong suggestions. Even if the TFT KB can be easily improved and extended 
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 would simplify 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: 

¶ Business Scenario Workbench (BFT-BSW), providing a Graphical User Interface to 
describe the business model according to the BFT Object Model (BFT-OM) 

¶ Business Scenario Simulator (BFT-SIM), responsible for managing the interactions 
between the GUI of the BFT (i.e. Scenario Workbench) and the Multi-Agents simulator. 

¶ Business Scenario Assessment Dashboard (BFT-DSH), which prototypes the 
functionalities to support the analysis of the data produced by the simulation runs 
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¶ Cost-Benefit Analysis (BFT-CBA), which prototypes the collection of reports supporting 
analysis of the data according to the cost-benefit analysis methodology 

¶ Process Toolkit (BFT-PK), which prototypes the collection of key processes which 
should be modified by a company to be cloud ςcompliant due to the migration process 
and hence could be the focus of simulations. 

Description 

The analysis of different modules comprehended in the BFT framework is conducted in the 
DEWS use case in order to make an early assessment of the of the migration feasibility from 
the business perspective, 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 

BFT-*  modules assessment for DEWS use case was evaluated by a DEWS senior architect with 
technical and business background on the solution. Due to the complexity of DEWS system and 
the mixture of the different technical and business aspects analyzed by the BTF-* modules, the 
assessment process must be performed by a person with knowledge in both domains. 

Comments and feedbacks 

¶ General: the eclipse-based BFT tool is released only as a Windows 64-bit version. Other 
architectures and O.S. are not supported by default, requiring to make use of the 
updates site option. In addition, the 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). 

¶ Business Scenario Workbench (BFT-BSW) 
o Entity Types Editor:  

Á ¢ƘŜ ŜȄŀƳǇƭŜǎ ƛƴ ǘƘŜ Ƴŀƴǳŀƭ ŘƻƴΩǘ ŎƭŀǊify what is the purpose of the 
άǘŜŎƘƴƻƭƻƎȅέ ŜƴǘƛǘȅΦ  Lǎ ǳǎŜŘ ǘƻ ǊŜǇǊŜǎŜƴǘ ŎƻƴŎǊŜǘŜ ǘŜŎƘƴƻƭƻƎƛŜǎ - such 
as Tomcat, Java, Eclipse RCP ς which are used to implement some 
process/service? 

Á There are several concepts which usage is not clearly explained in the 
mŀƴǳŀƭΣ ǎǳŎƘ ŀǎ ǘƘŜ ά¢ŜŎƘƴƻƭƻƎȅ ¢ƻƻƭǎέΣ ά¢ŜŎƘƴƻƭƻƎȅ vƻ{έ ƻǊ ǘƘŜ 
ά9ǾŜƴǘǎέΣ ά/ƻƴƴŜŎǘƻǊǎέΣ ά¢ŀǎƪǎέΣ άDŀǘŜǿŀȅǎέ ƛƴ ǘƘŜ ά¢ŜŎƘƴƻƭƻƎȅ 
ŘƛŀƎǊŀƳέΦ 

Á ¢ƘŜ ƻƴƭȅ ǿŀȅ ǘƻ ƭƛƴƪ ǘƘŜ ŜƴǘƛǘƛŜǎ ƛƴ ǘƘŜ ŘƛŀƎǊŀƳ ƛǎ ǘƘǊƻǳƎƘ ǘƘŜ άƛǎ-ŀέ 
relationship, which seems quite limited to represent relations 
between the entities (e.g., software uses database x, operator 
manages software, etc.) 

o Relationships editor: The 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. 

o 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 
ǎŜǇŀǊŀǘŜƭȅ ƛƴ ǘƘŜ άaŀǘƘŜƳŀǘƛŎǎ ŜŘƛǘƻǊέ ǇǊŜǾƛƻǳǎ ǘƻ ōŜƛƴƎ ǳǎŀōƭŜΦ 
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o Global editor: Operations table when opened is 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 (BFT-SIM) 
o Simulations should be run from within the application in order to avoid non IT-

savvy persons having to deal with installation and configuration of databases 
and services.  

o 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 (BFT-DSH) 
o 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 on the files (from within Eclipse) only shows the xml configurations. 
άwǳƴ Ҕ ±ƛŜǿ wŜǇƻǊǘ Ҕ Lƴ ²Ŝō ±ƛŜǿŜǊέ ƳŜƴǳ ƛǎ ƴƻǘ ǾƛǎƛōƭŜΦ 

¶ Cost-Benefit Analysis (BFT-CBA) 
o Definitely one of the most interesting modules within the BFT framework, 

supporting the company in the 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 enter similar information (probably more coarse-grained) about 
similar experiences from domain competitors in order to better compare. 

¶ Process Toolkit (BFT-PK): Could not be tested. Import option for importing as a 
άaŜǘƘƻŘ ǇƭǳƎƛƴέ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜΦ 

2.2.4 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 analysis of the ARTIST pre-migration 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, once the decision 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 these scenarios 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 in [10]. 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 evaluated by several DEWS use case developers 
with technical background. M30 version of MPT allowed the personalization of DEWS use case 
using the MAT report (which included business and technical aspects as well), but the MPT 
personalization mostly focused on process dimension. However, this assessment was not that 
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of interest for DEWS use case, which mostly focused on the technical dimension of the 
migration. 

Therefore, we have focused on the evaluation of the other MPT features, mostly w.r.t the 
integrated assistance (i.e. through the MPT plugin Eclipse cheat sheets) supporting the end-
users in the usage of the ARTIST Tools during the migration activities, and the methodology 
customisation through the MPT Webapp tool. 

Comments and feedbacks 

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

MPT Plugin version: 

¶ MPT cheat sheets are pretty well covering the ARTIST Suite, seamlessly integrated 
within the Eclipse based ARTIST tools, but also covering other types of tools (i.e. Web 
based tools such as MAT). M30 version covers a significant percentage of tools of the 
Eclipse-based ARTIST Suite, but 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 cheat-sheet embedded rules) cannot be easily 
modified by end-users, since this logic is encoded within the MPT rule engine and 
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 cheat-sheets provide an impressive getting started support to get familiarized on 
the usage of the Eclipse ARTIST Tool Suite. 

MPT Web app: 

¶ MPT Web app is a very good tool overall, it provides a great way to visually explore the 
ARTIST methodology customized for a particular migration case It also allows diving 
deeper into the migration activities/tasks included in the migration methodology, and 
provides a lot of details for each of these work items, such as the work element 
details, the team profiles involved, and the work products used, etc. 

¶ There is still room for improvement in the usability aspects though. We 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 manual. 

¶ 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 the Webapp, but does not give indications on which steps to follow next. A 
graphical flow page (such as the one MAT has) or 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, (with the concept of 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 user, in actuality, is expected to 
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use the menu option at the bottom most for creating a project first, then select this 
project, but this is not very intuitive. 

¶ The flow of the άCreate project menuέ page can be improved.  This menu option could 
be renamed as users need to come here even 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 of steps that need to be followed. 

¶ Some of the session data is remembered, but not all. For instance, evaluators noticed 
that when you login back to the system after time-out due to inactivity, the project 
ǎŜƭŜŎǘŜŘ ƛǎ ƴƻǘ ǊŜƳŜƳōŜǊŜŘΦ ¢ƘŜ ǳǎŜǊ Ƙŀǎ ǘƻ ǎŜƭŜŎǘ ǘƘŜ άŎǊŜŀǘŜ ƴŜǿ ǇǊƻƧŜŎǘέ ƻǇǘƛƻƴ 
and select an existing project there, which is not very intuitive. Also the reports that 
were uploaded previously are not remembered after a time-out, you have to load 
them again.  

¶ ά/ƻƴŦƛƎǳǊŜ at¢έ ƳŜƴǳ ŀǘ ŦƛǊǎǘ ǎƻǳƴŘǎ ƭƛƪŜ ŀƴ ƻǇǘƛƻƴ ƻƴƭȅ ŦƻǊ ŀŘǾŀƴŎŜŘ ǳǎŜǊǎΣ ǇŜǊƘŀǇǎ 
it may not be obvious that this is a mandatory step. Evaluators felt this step may be a 
bit redundant; users should be able to upload/select the file to be used with the same 
menu option. 

¶ Once the user selects the project, uploads the files, and configures the tool, they can 
finally select the άview methodologyέ option. But going back to the main menu seems 
not trivial once you dive into the methodology views. 

¶ METHODOLOGY VIEW:  

¶ Work break down structure view: Once the user clicks ƻƴ ǘƘŜ άǾƛŜǿ ƳŜǘƘƻŘƻƭƻƎȅέ 
menu option, the tool takes them to the methodology view, where the actual 
functionality of the tool can be experienced. 

¶ In this view, you first see an overall representation of the overall ARTIST process 
workflow. Here the different phases of migration phases are displayed (however the 
evaluators observed no connections 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.  

¶ This is a very useful functionality, i.e.to be able to traverse through the ARTIST process, 
the activities, tasks etc. But the evaluators felt the data can be presented in a more 
user centric way.  

¶ For instance, currently only the ids of the tasks/activities are shown in the graphical 
views. Adding human readable labels next to the ids can greatly improve the 
understandability of the migration methodology. 

¶ Tooltips can be added to the data in the Work Breakdown table. Without these, it may 
not be so obvious what the numbers, etc. mean. 

¶ Team Breakdown view:  In this view, a list of profiles needed for the particular work 
item selected in the work breakdown structure is displayed, which is very useful.  

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

¶ Description page: It is not very obvious what the info on this page is about, tooltip help 
or online help can be added. 

¶ Work Product Usage view: This view shows the work products that would be used in 
the activity/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. 

¶ List of tasks on the left side: The flow can be improved a bit for the overall 
methodology views. For instance when you first arrive to this part of the tool, 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 navigation menu, but a list of tasks for getting more info on them.  
This can be a bit confusing.  

¶ "Where am I" feature is useful, but it does not always seem to work (for instance if you 
have traversed to a work product descriptor page or though the visual graphs view),  
this action in such cases results in aƴ ŜǊǊƻǊ ƭƛƪŜ άǘƘƛǎ page could not be found I 
ƴŀǾƛƎŀǘƛƻƴ ǾƛŜǿέΦ 

¶ RELIABILITY:  

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

¶ DOCUMENTATION:  

¶ 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 be deemed as time consuming and intimidating for the non-technical users. 
So even though this option can be mentioned in the user guide, we recommend 
indicating clearly in the guide that this as not a mandatory step and explaining the 
exact steps to follow for the cases where plugin is not used. 

¶ The user manual can be elaborated a bit more to explain the flow, or the data shown 
in different pages, the menu options, the extra features  such as Three sets view, etc. 

¶ OVERALL for MPT Webapp:  

¶ Evaluators initially assumed the MPT Webapp allowed customizations through the 
online composer tool, but it seems this 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 other ARTIST tools) in order to customize the methodology further, but they 
do not have the option to manually tweak the process on the go using the online 
Webapp. This could be a useful feature 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 to further apply 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 modernization phases. Therefore, efficient, precise 
and straightforward techniques (supported by ARTIST Suite) to obtain these PSMs form source 
artifacts is required. Besides, considering that DEWS system is built from a number of Eclipse 
plugin projects, support to manage the generation of PSM from multiple sources is also 
required. DEWS use case required the generation of structural (i.e. class models) and 
behavioral (i.e. activity models) representations. Structural models were required to support 
the refactoring (by cloudification) 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 evaluated by several DEWS use case 
developers with technical background. This 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 perspective, 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 project descriptor. 

Two kind of models were generated, structural class models, using the MDT -  Java2UML Class 
Model generator, and behavioural activity models, using the MDT ς Java2UML Activity Model 
generator. Additionally, the MDT ς JUMP Profiler tool was used to create some profiles 
describing Java annotations declared within the code of some third-party DEWS dependencies 
(i.e. Spring framework). This one and other profiles were used later during the modernization 
of DEWS CCUI. 

Comments and feedbacks 

Comments and suggested recommendations are collected in the following list: 

¶ MDT is seamlessly integrated within the Eclipse based ARTIST Suite. It is intuitive 
enough for experience users (on the usage of similar Eclipse Modisco tools). This 
applies not only to MDT ς Java2UML discoverers, but also to MDT ς JUMP profiler and 
other MDT tools. 

¶ 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 them. 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. parameter) types. This issue introduced difficulties in subsequent phases 
of the migration process to properly manage DEWS CCUI models. 

¶ MDT behavioural discoverers are still under early development, whereby generated 
models are still facing some modelling issues. In particular, these models cannot be 
opened properly with the Papyrus 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 within the migration methodology. We 
understand that the extraction of behaviour models is still very challenging. 

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

¶ The generation of UML class models from code requires a two-step 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. This two-step process is fast, although a direct UML 
class model generation from source code could be more convenient. 

¶ MDT does not offer a toolbox to merge generated models into a single one, which can 
be managed in following modernization activities. This is particular 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 tool. 
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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.  

Description 

In the context of the DEWS use case, the MUT has been intensively usage to model concern-
specific views of the DEWS CCUI application. That is, different tools included in this toolbox 
have been used. Concretely, MUT has been used to generate both platform specific (i.e. RCP) 
and platform independent (i.e. GUI) high-abstraction model representations of the CCUI 
workbench. Besides, the CCUI data delivery management, based on JMS subscriptions and 
publication/subscription mechanism, has been modeled with a platform-independent 
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 PIMs, component models, and sliced PSMs, for DEWS use case was 
evaluated by several DEWS use case developers with technical background. This evaluation 
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 are collected in the following list: 

¶ MUT is easy to install and used. MUT tools have been seamlessly integrated within the 
Eclipse Workbench, offering a single user experience, since the access to each MUT 
tool is tool independent, based on selected input models. 

¶ Current version of MUT offers a diverse number of toolboxes. There 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. 

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

¶ The applicability of MUT tools could not 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 validation, beyond pure UML conformance 
of the input model, determining whether or not the MUT tool can be applied in that 
model, is advisable. 

¶ 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 the modelling 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. Developer/ContributorΩǎ ƎǳƛŘŜǎ, as those authored in other open 
communities of developers, would be very helpful. 

2.2.7 Goal Model Editor  (GME) NEW 

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

Description 

In the context of the ARTIST use case, we used the 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 as ConcurrentUsers, Throughput, or 
RefreshTime and expressed both soft and half goals for some of these properties. We express 
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 GME was evaluated by several DEWS use case developers with technical 
background. This evaluation focused on the experience when expressing and editing migration 
requirements for some DEWS components included in the UML component model generated 
by the MUT ς CMG. 

Comments and feedbacks 

Comments and suggested recommendations are collected in the following list: 

¶ The semantics of the ARTIST Goal Modeling Language are referenced in one of the 
ARTIST deliverables [1], available in the ARTIST web site, but no any reference 
documentation is shipped within the Eclipse ARTIST Suite. Therefore users are referred 
to an external documentation source. Including this documentation as part of the 
ARTIST Suite integrated documentation is advised. 

¶ GME includes a large catalogue of standardized non-functional properties. Therefore, 
it is not common the need to create new properties, and in this case, they can be 
defined as extensions or refinements of the existing ones. 

¶ GME provides good contextual code-assistance to refer to defined non-functional 
properties (within imported catalogues) and contextual UML model elements (for 
those models available in the class-path). 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 common class-path. 

¶ GME provides good language contextual code-assistance to manage the basic 
constructive elements of the language, reducing the language learning curve. 

¶ GME is targeting users with technical background, those who are accustomed to code 
using programming tools, and IDE assistance. But on the contrary, non-technical users 
interested on expressing migration goals will find GME environment non-intuitive. This 
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can be reasonable overcome by complementing current GME UI with wizards and 
forms assisting the end-user to create requirements without requiring any knowledge 
of the GML.  

¶ The GML is intuitive; therefore, expressed requirements can be read and understood 
easily, at least by end-users with technical background, familiarized with these 
declarative logic languages. 

2.2.8 Cloudification /Optimization  Toolbox (COT)  UPDATED 

The Cloudification/Optimization Toolbox (COT) enables the application of cloudification and 
optimization patterns (expressed as M2M transformations) that modernize the models 
describing concrete 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 the COT for the cloudification of 
concrete DEWS CCUI perspectives. This cloudification process was required to modernize the 
CCUI (which is a standalone desktop application), in order to refactor its architecture 
conforming to a Web-based service (e.g. SaaS). Moreover, the data delivery management was 
refactored from a publication/subscription in push mode to pulling mode. Additionally, due to 
framework constraints on the target GAE, the entire JMS-based message delivery was 
externalized as a Service and move the the DEWS server side, deployed in an IaaS 
infrastructure.  

Analysis 

The modernization of the CCUI using the COT was evaluated by several DEWS use case 
developers with technical background. This evaluation focused on the generation of the 
modernized PSMs for the CCUI workbench, as well as for the data delivery platform, including 
the externalization of the JMS service. This generation was obtained using different COT tools, 
namely, the GUI-to-GWT pattern, the Observer-to-pulling pattern, and the service 
externalization pattern. 

Comments and feedbacks 

Comments and suggested recommendations are collected in the following list: 

¶ COT was easy to install and use. The COT is seamlessly integrated within the Eclipse 
workbench, offering a common user entry point and single user experience.  

¶ The COT-GUI cloudification tool offers a quite specific GUI cloudification applicability, 
only suitable for desktop-based 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 method instances). Further improvements to obtain complete cloudified 
PSMs for GUIs are required, especially for code generation. COT developers were 
notified. They argued that the lack of behavioral models describing the business logic 
that built the CCUI GUI, limited the application of the GUI-to-GWT cloudification 
pattern. 

¶ The other COT tools applied provided more complete and precise cloudified models. 
However, they were specifically built to address concrete DEWS modernization 
requirements, and even if they were developed as generic tools, and therefore they 
are applicable to any other similar applications, they are of limited application, 
particularly in the case of observer cloudification and JMS extraction because of its 
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specificity. Therefore, a significant higher number of cloudification/optimization 
patterns, of wide application, needs to be further developed by the ARTIST 
community. 

¶ The applicability of COT tools could not be possible on any input model, but the user is 
not assisted  to determine whether or not the selected COT tool can be applied in her 
model. Input model validation is advisable. 

2.2.9 Code Generation Toolbox ( CGT) UPDATED 

The Target Generation Toolbox (TGT) enables the generation of compilable source code from 
the cloudified PSMs obtained after applying the COT tools. CGT 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 migrated DEWS CCUI into the Google App 
Engine Cloud platform. Therefore, once the CCUI GUI code has been migrated from a RCP 
compliant architecture to a Web-based one (i.e. using the GWT framework), compilable code 
must be generated and manual fixed, before the migrated CCUI can be built. 

Analysis 

The generation of the cloudified CCUI code, using the CGT was evaluated by several DEWS use 
case developers with technical background. These experiments were conducted using M30 
version of the CGT. 

Comments and feedbacks 

Comments and suggested recommendations are collected in the following list: 

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

¶ CGT generation of GWT-code for DEWS CCUI shows some issues, producing not 
compilable code. This is due to the incomplete RCP-to-GWT cloudification mapping, 
the incompleteness of the model representations of the CCUI perspectives (i.e. 
particularly missing information about the method implementations), the lack of 
reusable legacy code injection (in generated code) and the missing library 
dependencies (this can be easily fixed manually updating the project class-path 
configuration).     

¶ Additional issues in generated code have been reported to CGT developers, 
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. 

¶ Despite these issues in generated code, and considering 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 original not-modernized code 
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(i.e. business logic) right in place within the 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 the modeling of different Cloud providers, their 
offerings (e.g. IaaS, PaaS) but also the modeling of end-user applications as SaaS. In particular, 
CloudML@ARTIST includes the Cloud Application Modeling Language (CAML), which enables 
the modeling of application components 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, such as IDL and IDC) into a hybrid Cloud environment, including PaaS (i.e. Google 
App Engine) and IaaS (i.e. Amazon Web Services). This deployment model was later used to 
generated GAE deployment descriptors using the Deployment tool. 

Analysis 

The generation of 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 

Comments and suggested recommendations are collected in the following list:       

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

¶ However, this power makes it complex of usage, as it imposes concrete modeling 
procedures and patterns quite rooted on the UML semantics. Therefore, 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 UML, which is the only 
widely adopted standard on software modeling, but reduce the range of modelers 
capable to adopt it.  

¶ The CloudML@ARTIST CAML does not impose the semantics of a well conformed 
CAML deployment model, and the baseline of modeling tools, incorporated 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 UML). Therefore, users are not notified when 
they model deployment models that are not conforming to the CAML specification. 

¶ The baseline of ARTIST modeling tools (i.e. Eclipse UML2 and Papyrus) does not 
provide a complete and user-friendly support to model CAML deployment models. 
Some UML modeling 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 case, we used the DT to generate the deployment descriptors 
(i.e. appegine-web.xml) required to deploy the CCUI in the GAE, from the deployment models 
we modeled using the CloudML@ARTIST CAML. 

Analysis 

The generation 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 recommendations are collected in the following list:  

¶ The generation of the deployment descriptors is quite sensitive to the conformance of the 
input deployment model to the CAML meta-model. In the case that the input deployment 
model is not conforming to the specification, DT fails to generate the deployment 
descriptors and provides no indication of the cause of the error. 

¶ Current DT support for generating descriptors is limited to GAE and Azure, and not 
covering all the description elements included in their specification schema. This is 
partially caused by the limited generic modeling support in CAML, which does not cover all 
the GAE or Azure specificities, and by the limitations of the current DT implementation. 
Further development on both the language and the tool should be required to overcome 
these limitations. 

¶ 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 for supporting 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.  

¶ Self-evaluation through online questionnaires. The organisation gets an approximation 
of certification level 

¶ 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 

¶ On-site Evaluation - Gold Level Certification. On-site 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 categories. Categories 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 experiment was to: 

ω To assess the usability/reliability of the Certification tool (CT) while using it to  find out the 
certifiability of the DEWS system after its migration to the Cloud.  

ω Evaluate the degree of accuracy the Certification tool (CT) accomplishes while assessing the 
certification level. 

Analysis 

This evaluation used the M30 version of CT. The evaluation was conducted by several ATOS 
members of the ARTIST team migrating DEWS to the Cloud, with technical background only. CT 
questionnaires were fulfilled from scratch.  There were four questionnaires to fulfill, 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, CT reported the assessment results directly to the user, did not 
generate any reports. 

Comments and feedbacks 

Comments and suggested recommendations are collected in the following list:  

OVERALL: 

¶ CT is a solid tool overall, with nice features, even though there is still some opportunity for 
improvement in the usability aspect and the questionnaires. 

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

¶ In principle, the CT is a 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 could be reviewed. For instance, it could be worth investigating 
whether some answers from the MAT questionnaires pre-migration, or the migration 
artifacts produced by other ARTIST tools during migration could be used to aid the 
assessment by CT for certification. 

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

¶ The user guide explains about the three phases of evaluation, and indicates the online 
questionnaire is only for phase one - Self-evaluation. The organization gets an 
approximation of certification level through the online CT tool and real certification level is 
granted after evaluation of supporting evidence (phase 2) or physical site visits (phase 3), 
but there is no mention of this process in the online tool. The user may easily assume that 
the result of the questionnaire is sufficient for certification. Perhaps some introductions 
can be added at the beginning of the questionnaire about the three phases, or tooltips can 
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be added on the resulting achievement levels to indicate  that these ratings need to be 
verified by a visit, etc.   

¶ Certification results can be seen for each of the four areas (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 recommendations (such as the ones MAT tool generates). 

¶ No guidance is provided to the users at the end of the survey about the next steps. For 
instance a results report can be provided to the users, and a message can be shown to tell 
them where to send the supporting doc or how to arrange an appointment for site visits, 
etc. 

¶ Ability to upload results as an artifact the ARTIST repository could be considered in the 
future. Perhaps such results could be processed anonymously in order to generate 
statistics across all ARTIST users,   to check the achievement level after migration, etc. 

QUESTIONNAIRE: 

¶ A very extensive set of questions are presented by the tool to assess the certifiability 
of the application/service/provider. 

¶ Some questions give the impression that rating would be done without considering all 
aspects in a real-ƭƛŦŜ ǎŎŜƴŀǊƛƻύ Φ CƻǊ ƛƴǎǘŀƴŎŜΥ άϦ¢ллтΦ IŀǾŜ ȅƻǳ ŘŜŎƛŘŜŘ ǿƘŜǊŜ ȅƻǳ ǿƛƭƭ 
place your migrated application?"  Not very clear how is the user's app would be rated 
for this question, would they be given lower points for private cloud even though they 
may have a valid reason for deploying on private cloud.. 

¶ {ƻƳŜ ǉǳŜǎǘƛƻƴǎ Ƴŀȅ ōŜ ǘŀǊƎŜǘƛƴƎ ǘƘŜ ǿǊƻƴƎ ŀǳŘƛŜƴŎŜΣ ŦƻǊ ƛƴǎǘŀƴŎŜ ά¢ллуΦ IŀǾŜ ȅƻǳ 
taken into consideration the SaaS vendor lock-in, especially if you consider using the 
ǳǘƛƭƛǘƛŜǎΣ ƭƛōǊŀǊƛŜǎΣ !tLǎ ǘƘŀǘ ǘƘŜȅ ƻŦŦŜǊΚέ ƻǊ ά¢ллфΦ !ǊŜ ȅƻǳ ŀǿŀǊŜ ƻŦ ǿƘŀǘ ǘƘŜȅ ƛƳǇƭȅ 
(lack of interoperability with other clouds, no possibility to move the application to 
ŀƴƻǘƘŜǊ ǇǊƻǾƛŘŜǊ ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ ŦǊƻƳ ǎŎǊŀǘŎƘ ΧύΚέ It is not clear if these questions 
really target a SaaS provider who is about to be certified,  if they mean to ask about 
PaaS vendor lock-in instead of PaaS vendor lock-in. Questions may be reviewed for 
these type of aspects. 

¶ Wording for some questions need to be reviewed, i.e. a big number of the questions 
assume that you are in pre-migration phase instead of post migration (such as T0003, 
T0004, T0005) which can confuse the users. 

¶ Some minor issues were noticed such as spelling, missing dependency relationships 
between some questions, dropdown boxes instead of checkboxes for questions that 
do not have more than one applicable answer, or no applicable answers in some 
questions, etc. 

USABILITY: 

¶ The tool is very similar in look and feel to the MAT online tool. So it has similar nice 
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: 

¶ No instructions page is provided at the beginning, to indicate how you should 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. 

¶ It may not be obvious to the users if the session would be saved or not. 
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¶ General flow issues (may not be clear for non-technical users how to start the 
assessment, how to know it ended, what to do next, etc.) 

¶ Even though they have a very similar frontend design, some features that were very 
useful in the MAT tool is not available in the CT. For instance overall graphs or areas or 
categories, the overall flow diagram, report and recommendation generation, etc. 

PERFORMANCE/RELIABILITY: 

¶ Performance and reliability of the tool was good overall, no issues were detected by 
the evaluators regarding these aspects. 

2.3 Key messages and consolidated recommendations  UPDATED 

The experience gathered during the evaluation of the ARTIST Methodology and Suite shows 
that both products require further investment in the direction of offering a more personalized 
support for the migration of domain ςspecific 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 case needs requires further 
development, mostly assisted by the MPT, but current status shows quite promising.  

The ARTIST ǇƻǊǘŀƭΣ ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ άǘǊȅ ǳǎέ ŀƴŘ  άƻǇŜƴ ǎƻǳǊŎŜ ǇŀŎƪŀƎŜέ ǎŜŎǘƛƻƴǎ ŀǊŜ ǉǳƛǘŜ 
helpful, although some more design elements and graphics, and a visualisation of the ARTIST 
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 invest on several directions: i) on improving the user 
experience by providing contextual 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 single sign-on 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 eGov in -Vivo use case evaluation 

In this section, the second phase of the evaluation activities performed by ENG in the context 
of the eGov use case are reported. The eGov use case used the tools available in the ARTIST 
framework to assess whether they can ease the re-engineering of the J2EE SPCoop Domain 
Gateway application eGov to be ported to Google cloud computing environment. 

3.1 Conception  

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

The ŀǎǎŜǎǎƳŜƴǘ ŎƻƴŎŜƴǘǊŀǘŜŘ ƻƴ ǘƘŜ !w¢L{¢ ǘƻƻƭǎ ǎǳƛǘŀōƭŜ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ άŎƭƻǳŘƛŦƛŎŀǘƛƻƴέ ƻŦ 
the SPCoop Domain Gateway, reported in [3]. The tools considered during our evaluations, 
described in details in Section 3.2, are: 

¶ Maturity Assessment Tool (MAT) UPDATED 

¶ Model Understanding Toolbox (MUT) NEW 

¶ Model Cloudification Framework NEW 

¶ Deployment Toolset NEW 

¶ Repository Toolbox NEW 

¶ Goal Modeling Editor NEW 

¶ Functional Equivalence Toolbox NEW 

¶ Certification Model Toolkit NEW 

3.2 Execution  and Analysis  

In this section the individual evaluation sessions performed on the 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: 

¶ Gather information about the current and the future situation of the application to be 
migrated through six questionnaires; 

¶ Process the information following a rule based approach and provide the 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) 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 
Technical Feasibility 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: 

¶ Improve the user interface with the description of the tool lifecycle 

¶ Implement linked questions 

¶ Generate recommendations 

¶ Generate an integrated report including the most relevant results of the pre-migration 
phase 
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The main objective of this evaluation was: 

¶ Assess the usability of tool to estimate the maturity of the SPCoop application with 
respect to its migration to the Cloud, before the actual migration starts 

¶ Assess whether the feedbacks resulting from the previous evaluation have been taken 
into account in this new version  

Description 

The evaluator employed in this session was the same colleague involved in the previous 
assessment of the tool. After a brief recap on the purpose and functionality of the MAT tool, 
the evaluator was asked to: 

¶ Login to the tool using the credentials registered during the previous evaluation. After 
the login, a page illustrating the objectives of the tool is viewed. The possible actions in 
this page are: 

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

provided in this page 

¶ 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 process features 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 of each questionnaire. This percentage can be 
different from 100% even if all questions have been answered. This is due to linked 
questions, introduced in this version, i.e. questions that are presented to the user only 
if other questions have been answered in a specific way. For example, as depicted in 
Figure 1Σ ǉǳŜǎǘƛƻƴ {п ƛǎ ǾƛǎƛōƭŜ ƻƴƭȅ ƛŦ {о ƛǎ ŀƴǎǿŜǊŜŘ άȅŜǎέΦ IƻǿŜǾŜǊΣ ƛƴ ǘƘŜ 
questionnaire tab, a tick marks the sections where all possible questions have been 
filled in. 

 

Figure 1Φ [ƛƴƪŜŘ ǉǳŜǎǘƛƻƴǎΥ ǉǳŜǎǘƛƻƴ {п ƛǎ ŘƛǎǇƭŀȅŜŘ ƻƴƭȅ ƛŦ {о ƛǎ ŀƴǎǿŜǊŜŘ ΨȅŜǎΩ 

¶ Obtain the result. The MAT tool generates several outputs: 

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

¶ Graphs illustrating the results of the various sections of the questionnaires. These 
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 Report button, the MAT report should be produced but the notice 
άDŜƴŜǊŀǘƛƴƎ ǊŜǇƻǊǘΦ tƭŜŀǎŜ ǿŀƛǘέ ŀǇǇŜŀǊǎ ŀƴŘ ƛǎ ǾƛǎƛōƭŜ ŦƻǊ ŀōƻǳǘ ǘŜƴ ƳƛƴǳǘŜǎΤ ǘƘŜƴ ƛǘ 
disappears but no report is produced.  

The XML file including the migrations goal (spcoop.gml) and the MPT report (spcoop mpt.xml) 
are properly generated. 

¢ƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀǊŜ ŎƻǊǊŜŎǘƭȅ ǾƛŜǿŜŘ ƻƴ ǘƘŜ ǎŎǊŜŜƴ ōǳǘ ǘƘŜ ά5ƻǿƴƭƻŀŘ 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎέ ōǳǘǘƻƴ ŘƻŜǎ ƴƻǘ ǿƻǊƪΦ .ȅ ǘƘŜ ǿŀȅΣ ǘƘŜ ǎǳƎƎŜǎǘŜŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀǊŜ 
detailed and organized according to the same sections of the 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 Assessment 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 report, including 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 
ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΩ ǎŜŎǘƛƻƴǎΣ ŀǎ ŀƭǊŜŀŘȅ ƻŦŦŜǊŜŘ ƛƴ ǘƘe first version of the tool. 

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 automatically created and also the MPT report is available and manually 
generated. Instead, there are problems to obtain the MAT report. 

The current and future questionnaires still present the same set of questions and, as raised 
during the previous evaluation session, this is not advisable because they are not valid in both 
cases. 
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The current and future questionnaires still present the same set of questions and, as raised 
during the previous evaluation session, this 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 (MUTB) aims at facilitating the understanding of 
typically large, complex models discovered from existing applications. In the context of this 
work, model understanding is considered to be a goal-oriented 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 detail in [3], in 
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 framework is 
[4].  

The slicing process performed by the tool was driven by the list of relevant stereotypes 
provided by the persistency transformation developers and highlighted by the Jump tool from 
the model discovery framework and represented in the Slicing Intent. Then the ATL 
transformations (Annotation2ClassStructure-Selection-RA, Annotation2ClassStructure-
CommonSelection-RA, ClassStructureExtractor-RA) were launched in sequence to generate 
intermediate models first, then a final sliced model.  

Results 

The output of the Model Slicer is a UML Model (SPCoop-app_class-diagram-slice.uml file) 
where classes relevant for the Persistency transformation are selected (i.e. classes belonging 
to the persistence.entity  package). 

Comments and Feedbacks 

¶ The slicing framework works without particular problems.  

¶ The instructions in the deliverable are clear. 

¶ It would be useful if the basis for the slicing intent, could be also package names or 
class names to extract consistent sub-models of a given model, so to speed up 
performances of modernization transformations  

¶ 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. 

¶ A minor issue 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 support persistency on Google App Engine 
Data Store, and changed its authentication process from a proprietary one to a Federated 
Identity provider such as Open ID.  
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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 consists on 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 the authentication transformation 
exploits OpenID federated identity authentication exploiting the openid4java library.  

Comments and Feedbacks 

¶ Both transformations did not show particular problems in using them 

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

¶ Some service classes with standard operations to create, retrieve or delete 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. 

¶ The use of a well-known security pattern (the Authentication Enforcer pattern) to 
annotate the model to be transformed facilitated the application of stereotypes to the 
model 

¶ The application of the federated identity had been useful because it allowed to modify 
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 application a set of artefacts (e.g. deployment 
descriptors, deployment units and deployment scripts) supporting the deployment process are 
required. This tool enables the semi-assisted generation of these artefacts.  

The main objective of the evaluation of the Deployment Tool is: 

¶ 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 evaluation has been performed on the Deployment Tool released at M30. An ENG 
member of the eGov use case developer team read the user manual provided by technology 
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providers to know how to install and use the tool within the Eclipse development 
environment.  

The Deployment Tool requires as input an UML deployment model (PSM) of the application. 
This model describes the components in a deployment layout (i.e. UML nodes) and contains 
additional deployment information specified by using CloudML@ARTIST/CAML 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 meta-models.  

The participant returned indications on the different dimensions of the evaluation goals (i.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 SPCoop Data application deployment model for 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 project and a deployment model. He imported the CDML meta-models, as 
described in the provided documentation, and specified the SPCoop Data application 
deployment requirements by applying CloudML@ARTIST meta-model and the deployment 
profile specific for GAE. The generated deployment model is shown in Figure 2.  

 

Figure 2. SPCoop Data Application deployment model 

Finally, the evaluator generated the deployment descriptor for the GAE environment by 
making a right-click on the defined deployment model ŀƴŘ ōȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ άDŜƴŜǊŀǘŜ 
5ŜǇƭƻȅƳŜƴǘ 5ŜǎŎǊƛǇǘƻǊǎέ ŜƴǘǊȅ ƛƴ ǘƘŜ ǇƻǇ-up menu provided by the Deployment Tool. The 
generated deployment descriptor of the SPCoop Data application for GAE is shown in ¡Error! 
No se encuentra el origen de la referencia.. 
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Figure 3. SPCoop Data Application deployment descriptor for GAE 

Comments and feedback 

From the evaluation session has been deduced that the tool is quite 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, both the flexibility and usability goal dimensions 
seem to be achieved by the tool. The major difficulty encountered by the evaluator was 
related to modelling the deployment UML diagram required as input. Indeed, this model has 
been produced by hand and the evaluator first of all needed to understand how to use 
CloudML@ARTIST/CAML meta-models. 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 the Cloud Application Modelling Language (CAML). Maybe a more 
detailed example of use in the provided documentation could help the user during the 
modeling. 

The evaluator highlighted also some errors during the generation of the deployment 
descriptors: a pop-up informing the user appears, but the cause of 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 Repository provides an infrastructure to manage the potentially reusable artefacts 
produced during migration projects using the ARTIST tools. The artefacts mainly consist of 
MDE products like meta-models, UML profiles, model-to-text and model-to-model-
transformations. The ARTIST Repository infrastructure is composed by the ARTIST Repository 
server, which provides services to manage artefacts and their meta-data, and two frontend 
components: the Repository Eclipse client and the ARTIST Marketplace. The Eclipse client 
enables the integration of the repository functionalities ƛƴǘƻ ǘƘŜ ŘŜǾŜƭƻǇŜǊΩǎ 9ŎƭƛǇǎŜ 
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: 

¶ Assess the άfindabilityέ of the ARTIST Repository to support storing and efficient 
retrieval of modeling artefacts produced and consumed in the eGov use case scenario; 

¶ Assess the reuse support of the eGov artefacts provided by the ARTIST Marketplace 
and the usability of this web frontend; 

¶ 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 Repository framework released at M30. The 
artifact management functionalities provided by the ARTIST Repository server have been 
evaluated through its frontend components. An ENG member of the eGov use case developer 
team evaluated the Repository Eclipse Client, while an Engineering colleague evaluated the 
ARTIST Marketplace. 

The ENG use case developer member followed the tutorial session, given by technology 
providers after the tool release, in order to know how to install and use the Repository 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 ARTIST Repository via the ARTIST 
Marketplace was a software engineering interested to share and reuse MDA artefacts. People 
involved in the ARTIST project briefly introduced the ARTIST Marketplace purpose and the 
information of the URI to reach the public web frontend. Then, the evaluator was asked to: 

¶ use the ARTIST Marketplace to browse the projects, packages, artefacts and categories 
present in the repository; 

¶ register as a Marketplace member in order to publish artefacts and comment others. 

The participants returned indications on the different dimensions of the evaluation goals (i.e. 
άŦƛƴŘŀōƛƭƛǘȅέΣ ǊŜǳǎŜ ǎǳǇǇƻǊǘΣ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ŀƴŘ ǳǎŀōƛƭƛǘȅ ƻŦ ǘƘŜ !w¢L{¢ wŜǇƻǎƛǘƻǊȅ 
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 Client plug-in. First of all the evaluator 
configured a connection with the repository according with the instruction provided by the 
ǘƻƻƭ ƻǿƴŜǊǎΦ ¢ƘŜ ŜǾŀƭǳŀǘƻǊ ōǊƻǿǎŜŘ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǊŜǇƻǎƛǘƻǊȅ ǳǎƛƴƎ ǘƘŜ άwŜǇƻǎƛǘƻǊȅ 
.ǊƻǿǎŜǊέ ǘŀōΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ƘŜ ŜȄǇƭƻǊŜŘ ǘƘŜ ŎƻƴǘŜƴǘ ǳǎƛƴƎ ǘƘŜ ŘƛŦŦerent views provided by the 
plug-in (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 to the repository two M2M transformations (i.e. 
Annotate4RM.atl and JMX-CD2RM-Profile.atl) and a business model (i.e. 
SPCoop.businessmodel) created with the BFT tool. During the upload he also assigned to these 
artefacts categories and tags. 

In order to access to 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 
through ǘƘŜ ǿŜō ǇŀƎŜǎΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ƘŜ ƎŀǾŜ ŀ ƭƻƻƪ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ŀǊǘŜŦŀŎǘǎ ƭƛǎǘŜŘ ƛƴ ǘƘŜ ά¢ŀōƭŜ 
ƻŦ ŀǊǘŜŦŀŎǘǎέ ǇŀƎŜΣ ōǳǘ ƘŜ ŀƭǎƻ ōǊƻǿǎŜŘ ǘƘŜ ŀǊǘŜŦŀŎǘǎ ōȅ ǇǊƻƧŜŎǘǎ ŀƴŘ ǇŀŎƪŀƎŜǎ ŀƴŘ ōȅ 
categories. The evaluator selected some of these artefacts to see details and to download 
them. In order to upload an artefact in the Marketplace the evaluator registered himself to the 
ǿŜō ŀǇǇƭƛŎŀǘƛƻƴΦ !ŦǘŜǊ ǘƘŜ ƭƻƎƛƴ ǘƘŜ 9ƴƎƛƴŜŜǊƛƴƎ ŎƻƭƭŜŀƎǳŜ ŎǊŜŀǘŜ ŀ ƴŜǿ ŀǊǘŜŦŀŎǘ ƛƴ ǘƘŜ άaȅ 
ŀǊǘŜŦŀŎǘǎέ ǿŜō ǇŀƎŜΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ƘŜ ǳǇƭƻŀŘŜŘ ŀ t5a ¦a[ model related to the eGov use 
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 sessions it has been deduced ǘƘŀǘ ǘƘŜ άŦƛƴŘŀōƛƭƛǘȅέ ŘƛƳŜƴǎƛƻƴ ƻŦ ǘƘŜ 
ARTIST Repository has been achieved since both the evaluators efficiently succeed to find and 
retrieve artefacts from the repository and to upload new ones on it. Both the ARTIST 
Repository frontends provide a nice and working UI, therefore also the usability objective has 
been archived. Regarding the interoperability aspect the ENG developer use case member has 
appreciated the functionalities provided by Repository Eclipse Client in order to make the 
repository services directly accessible within the Eclipse development environment. In the 
same way the Engineering colleague has appreciated the ARTIST Marketplace web application 
as a means for developers to share reusable MDA models, meta-models, 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 encountered using the tools and some 
suggested to use the Repository Eclipse Client first of all a connection to the repository must 
be set. Even if the evaluator made a correct connection configuration the plug-ƛƴ ŘƛŘƴΩǘ ǿƻǊƪ 
properly since it was necessary to restart 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 
ǘƘŜ ά¢ŀōƭŜ ŀǊǘŜŦŀŎǘǎέ ǇŀƎŜ ƛǘǎ ŘŜǘŀƛƭǎ ŀǊŜ ƴƻǘ ǎƘƻǿƴ ǘƻ ǘƘŜ ǳǎŜǊΦ 

3.2.6 Goal Modeling Editor  NEW 

The Migration Goals Editor supports the definition and evaluation of non-functional 
requirements of the modernized software, in order to ensure that the goals of the migration 
have been actually achieved. The user defines the desired improvements 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 fulfillment of the goal. In order to support the user to express the 
desired non-functional properties, this tool provides an editor that permits to create a so 
called goal model, collecting the migration goals defined by the user. Then, the goal model is 
evaluated using some evaluation strategies. 
 
The main objective of the evaluation of the Migration Goals Editor is: 

¶ Assess the reliability, usability and efficiency of the tool to define and evaluate the 
migration goals for the eGov use case. 

Description 

The evaluation has been performed on the Migration Goals Editor released at M30. An ENG 
member of the eGov use case developer team read the user manual provided by technology 
providers to know how to install and use the tool. After the installation of the tool, the 
evaluator imported in a project under the Eclipse workspace the goal model (a .gml file) 
concerning the SPCoop application, initially produced by the maturity assessment tool (MAT). 
Starting from this goal model, the evaluator refined it, in order to put the properties of interest 
in the context of the concrete software application. Then, 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 

Figure 4 depicts an excerpt 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 of the SPCoop software application. Moreover, he formalized two Hard Goals defining 
constraints on non-functional properties concerning performance levels of services, agreed 
between the service provider and the service consumer (i.e. services response time and 
services rate).  
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Figure 4. 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 
ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƻǊ ǘƘŜ άDƻŀƭ 9Ǿŀƭǳŀǘƛƻƴέ ŦŜŀǘǳǊŜΣ ǿƘŜǊŜ ƘŜ ǎǇŜŎƛŦƛŜŘ ǘƘŜ Ǝƻŀƭ ŀƴŘ ƳŜŀǎǳrement 
models required as input. Figure 5 depicts the resulting migration evaluation report. 
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Figure 5. SPCoop migration evaluation report 

Comments and feedback 

¶ The evaluator installed the tool easily following the instruction provided in the user 
guide. During the evaluation session he appreciated the editor provided by the tool 
(i.e. the goal model editor) to define the migration goals. In particular, from the 
evaluation has been deduced that the editor is quite expressive and the content 
assistant helps the user in the editing of the goal model. Therefore, the usability aspect 
of the tool has been achieved. Also the reliability dimension, indented as the fulfilment 
of the migration goals, seems to have been reached, since the evaluator succeeded to 
obtain the migration evaluation report which provides indication whether the 
migration goals can be considered successful or not. Regarding the efficiency 
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dimension the evaluator has appreciated the possibility to 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 to validate the migration 
success. The 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 strategies and 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 Model-based tester tool permits to verify that the functional requirements of the original 

software are still meet in the migrated software. The behaviour of the original and 
migrated applications are described using models, therefore this tool uses the activity 
diagrams obtained during the migration process for testing the behavioural 
equivalence of original and migrated applications. 
 
The main objective of the evaluation of the Model-based tester is: 

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

Description 

The evaluation has been performed considerionng the Model-based tester tool released at 
M30. An ENG member of the eGov use case developer team read the user manual provided by 
technology providers to know how to install and use the tool. In 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 level using the UML 
activity diagrams of the original and migrated applications. Moreover, 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 in the application, 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 session the evaluator provided as input the activity 
diagrams of the SPCoop original and migrated applications, obtained during the reverse-
engineering process. Then, he chose the activities for which the behavioural equivalence must 
be ensured and he defined an instantiation of the generic test case named TestCase2, 
described in [5]. The generation of the specific test case for the SPCoop application is done 
automatically once the evaluator provided correspondence mappings among the TestCase2 
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 feedbacks in 
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 the model-based tester. In particular, as depicted in ¡Error! No 
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se encuentra el origen de la referencia.Σ ǘƘŜ ŜǾŀƭǳŀǘƻǊ Ƙŀǎ ŀŘŘŜŘ ǘƻ ǘƘŜ άƛƴǇǳǘέ ŦƻƭŘŜǊ ƻŦ ǘƘŜ 
project eu.artist.postmigration.mbt.insertTestCases the UML activity diagrams of the original 
and migrated SPCoop application (SPCoopLegacy.uml and SPCoopMigrated.uml). ¡Error! No se 
encuentra el origen de la referencia. depicts part of the activity diagram related to the SPCoop 
original application where the two activities considered in the test case 
(EGovElementManager_getIntestazione and EGovElementManager_validaIntestazione) are 
highlighted. Then, the evaluator has edited the correspondences model 
(CorrespondencesModelSPCoop.xmi) containing the correspondences between the generic test 
cases and the specific activities under test. These correspondences are reported in Figure 6.  

 

Figure 6. Input and output files for the execution of the model-based tester to the SPCoop application 

 

Figure 7. Activity diagram of the original SPCoop application 

As has been already mentioned, in this evaluation session the evaluator chose to made an 
instantiation of the TestCase2 generic 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. 
getIntestazione) and validating it (validaIntestazioneύΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ǘƘŜ άŀŎǘƻǊέ ǾŀƭǳŜ ƻf the 
ŜDƻǾ ƳŜǎǎŀƎŜ Ƴǳǎǘ ōŜ Ŝǉǳŀƭ ǘƻ άhttp://www.cnipa.it/eGov_it/portadominioέΣ ŀǎ ƛƴŘƛŎŀǘŜŘ ƛƴ 
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the SPCoop specifications. Figure 8 depicts the mappings made by the evaluator for this 
behavioural test. Activity1 was mapped to EGovElementManager_getIntestazione, while 

activity2 was mapped to EGovElementManager_validaIntestazione. For the value1 it was 
created the string άhttp://www.cnipa.it/eGov_it/portadominioέ while the getProperty1 
activity was instantiated in an activity that extracts the actor property of an object of type 
Intestazione. The result1 parameter was mapped to Boolean since it represents the result of 
the validation. 

 

Figure 8. Correspondences model for the SPCoop application. 

Then, the evaluator used the Eclipse runtime configuration wizard to indicate the inputs and 
outputs of ATL model-to-model transformation that realize the integration of the generic test 
suite in both the original and migrated applications. Finally, he executed the model-based 
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tester running the IntegrateTestCases_SPCoop.launch file. As output, the UML models for the 
original and migrated application with the test case integrated (SPCoopLegacyOutput.uml and 
SPCoopMigratedOutput.uml) were generated (see ¡Error! No se encuentra el origen 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 majority of SPCoop 
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 a getProperty action, that takes in input only 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. 

¶ The evaluator installed the tool easily and, following the instruction provided in the 
user guide, he succeed to set up the files required to run the model-based tester. 
Therefore, the usability dimension of the tool has been achieved. The evaluator 
reported only some difficulties during the editing of the correspondences model, due 
to a not complete understand of the tool. Indeed, at the begin the execution of the 
ǘƻƻƭ ŘƛŘƴΩǘ ƎŜƴŜǊŀǘŜ ǘƘŜ ƻǳǘǇǳǘ ŦƛƭŜǎ, due to some errors made by the evaluator during 
the mapping of generic test cases to the 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 level. Indeed, the model-based approach 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 partial achievement 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 error and the evaluator didn't 
succeed to obtain the report comparing the values returned by the test cases. 

3.2.8 Certification Model Toolkit  NEW 

The Certification Model Tool provides functionalities to perform the self-assessment of the 
SbSp (Service based Software providers) certification model. SbSp is a certification model 
based on existing standards and models that aims to assess the best practices of companies 
providing cloud applications, focussing on business, process, technology and legal aspects. This 
certification model is a web-based application based on questionnaires. A set of questions with 
a dropdown list of mutually exclusive answers are presented to users. The answers given 
generate a score. 
 
The main objectives of the evaluation of the Certification Model Tool are: 

¶ Assess the usability of the tool in order to certify the migration 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. 

¶ Assess the availability 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 M30. The 
evaluator employed in this session was an Engineering colleague involved in the original 
SPCoop project who also has some knowledge on the migrated application and on the 
organizational aspects of the company providing the service. After a brief introduction to the 
purpose and functionality of the Certification Model Tool, the evaluator was asked to: 

¶ Access the SbSp certification model web-application via the URL given by the providers 
of the tool; 

¶ Register himself to the web-application by filling the company information. This step is 
required to fulfill the questionnaires in separate sessions and to store the answers; 

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

¶ Obtain the result. The certification model will result in a sort of label (gold, silver, 
bronze) indicating 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 returned 
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 web-application and registered 
ƘƛƳǎŜƭŦ ŦƛƭƭƛƴƎ ǘƘŜ ά/ǊŜŀǘŜ bŜǿ ¦ǎŜǊέ ŦƻǊƳΦ !ŦǘŜǊ ǘƘŜ ǊŜƎƛǎǘǊŀǘƛƻƴ ƘŜ ƭƻƎƎŜŘ ƛƴ ŀƴŘ ǎǘŀǊǘŜŘ ǘƻ Ŧƛƭƭ 
the questionnaires. The questionnaires are structured into four areas: business, process, 
technology and legal status. Each 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 questionnaires. Due to 
the large number of questions to answer, the evaluator hasn't filled all the questionnaires in a 
unique evaluation session, but he connected to the certification model web-application many 
times. Figure 9 depicts the technology questionnaire during one of these evaluation sessions 
with the resulting label and scores. 

 

Figure 9. Technology questionnaire filled during the evaluation session 
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Comments and feedback 

From the evaluation session has been deduced that 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 UI has been 
appreciated by the evaluator. Regarding the analyzed topics has been deducted that they are 
enough to ensure the trustworthy of the migrated application. At the same time, the questions 
ƻŦ ǎƻƳŜ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀƴǎǿŜǊ ƛŦ ǘƘŜ ǳǎŜǊ ƻŦ ǘƘŜ ǘƻƻƭ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀ Ǝood 
knowledge on the analyzed aspects. Therefore, the result of the certification will be more 
accurate ƛŦ ǘƘŜ ǳǎŜǊ Ƙŀǎ ŀ ƎƻƻŘ ƪƴƻǿƭŜŘƎŜ ōƻǘƘ ƻƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ ŎƻƳǇŀƴȅΩǎ 
organizational aspects, or if the certification process will be accomplished by several users with 
specific knowledge on the different areas considered in 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 web-application in different days and 
at different times. No availability problem has been reported by the evaluator. 

Beyond the above considerations, the evaluator reported some difficulties encountered using 
the tool and some suggestions: 

¶ Some questions are not easy to understand and the available answers does not help. 
¢ƘŜǊŜ ŀǊŜƴΩǘ ŀŘŘƛǘƛƻƴŀƭ ŜȄǇƭŀƴŀǘƛƻƴǎ ǘƘŀǘ ŎƻǳƭŘ ƘŜƭǇ ǘƘŜ ǳǎŜǊ ŦƻǊ ŦǳǊǘƘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ. 
Maybe providing online documentation regarding the content of the questionnaire could 
facilitate the user during the certification process; 

¶ The score resulting from the answers is sometimes unclear. It is 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 provide more documentation on how the score and 
label assignment works; 

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

¶ Lƴ ǘƘŜ ά¢ŜŎƘƴƻƭƻƎȅέ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ǘƘŜǊŜ ƛǎ ŀƴ ŜǊǊƻǊ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά{ŜŎǳǊƛǘȅ ŀƴŘ ǇǊƛǾŀŎȅέ 
category. The pop-up menu reporting the error in Spanish language rather than in 
English; 

¶ {ƻƳŜ ŎŀǘŜƎƻǊƛŜǎ ƛƴ ǘƘŜ ά¢ŜŎƘƴƻƭƻƎȅέ ŀǊŜŀ provide ƻƴƭȅ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ŎŀǘŜƎƻǊȅΩǎ 
purpose but there is no question to answer; 

o 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 non-cloud applications to cloud, even if the different 
tools seem to not properly interoperate. 

The main recommendation 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 NewsAsset in -Vivo use case evaluation 

This section describes the evaluation activities conducted by ATC in the context of the 
migration of the NewsAsset, commercial product positioned in the media domain, to the 
Cloud.  

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

The developed solution is addressing the requirements and expressed needs of the most 
demanding enterprises in the areas of digital news content production, management and 
delivery. However, times change fast, and news agencies are already feeling the impact of the 
web and the on-line world in their operations. At the same time there is a rapid increase of 
demand for cross-media news 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, whether it is 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 
practices and cloud computing methods. The 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 focused on evaluating the usability (from the user 
perspective), market value and viability of the resulting ARTIST toolset and the respective 
ARTIST methodology that was the leading spear of the technical work. Furthermore, these 
evaluation activities aimed to provide user recommendations for the technical team 
(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 context of NewsAsset use case: 

¶ Maturity Assessment Tool (MAT) UPDATED 

¶ Technical Feasibility Tool (TFT) UPDATED 

¶ Business Feasibility Tool (BFT) UPDATED 

¶ Methodology Process Tool (MPT) UPDATED 

¶ Profiling Tool (PT) UPDATED 

¶ Classification Tool (CT) NEW 

¶ End User-Based Testing Tool (EUBT) NEW 

The initial evaluation ŀŎǘƛǾƛǘƛŜǎ ƘŀǾŜ ōŜŜƴ ŎƻƴŘǳŎǘŜŘ ōȅ !¢/Ωǎ LƴƴƻǾŀǘƛƻƴ [ŀō (iLab)3, which 
focuses on innovation aspects and promising ideas that can be transformed into concrete and 
robust products, in a cost and time-efficient manner. The evaluation was coordinated by 
people that participating in ARTIST activities and more specifically in the migration of 
NewsAsset suite. The ATC evaluation team (engineers and developers with relevant skills) 

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

In the second evaluation round, a group of ATC employees not involved in ARTIST project, but 
involved in the development, support and marketing of NewsAsset commercial product, have 
participated. Among them were the NewsAsset developers that have ported the non-cloud 
application to the cloud and have great 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 consisted of the 
following tasks (for all the tools the same sequence was followed): 

¶ The coordinator of the evaluation activities selects a specific release of the tool (the 
most mature one) and is aggregating all the relevant supporting material, namely 
manuals, demonstration videos, etc.   

¶ 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.  

¶ The same people installed and configured the tools and reported any malfunctions or 
difficulties. 

¶ The coordinator organized brief demonstrations of the tool to the evaluators 
(members of the iLab department and of the ATC team that is engaged in the ARTIST 
activities) 

¶ During these demonstration sessions when applicable, the tool was used by the 
evaluators when trying to perform some pre-defined tasks with respect to the 
functionalities exposed by the tool. Difficulties, problems, comments and suggestions 
were aggregated.  Each demonstration ended with an open discussion which goal was 
to measure the marketing/business added value of the tool.  

¶ The coordinator collected the data of each individual demonstration session, analyzed 
them and produced the evaluation results in the context of the NewsAsset migration 
process. 

ATC evaluation results were qualitative and consisted of recommendations and suggestions 
produced during open discussions (interviews) that took place among the evaluators and the 
coordinator of the evaluation activities. Although there were no questionnaires or some other 
formal document distributed, most of the evaluators contributed by providing in writing 
comments and suggestions. These comments and recommendation were collected by 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 Tool assesses the technical and business maturity of the NewsAsset 
application with respect to its migration to the cloud. It analyzes NewsAsset application in 
order to characterize the technical and business situation of the current no-cloud version as 
well as the characteristics that the migrated one should have from the technical and business 
perspective. 

Description 
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The evaluation was conducted by the evaluation team. MAT tool uses a questionnaire to 
aggregate the knowledge from experts about technical and business details of the NewsAsset 
application as is and as to be. The outcome of MAT analysis is:  

a) An ŜǎǘƛƳŀǘƛƻƴ ƻŦ bŜǿǎ!ǎǎŜǘΩǎ ƳŀǘǳǊƛǘȅ ƛƴ ǘŜǊƳǎ ƻŦ ƳƛƎǊŀǘƛƴƎ ǘƻ ǘƘŜ ŎƭƻǳŘΦ ¢Ƙƛǎ 
estimation is exposed to the end user as an in-quadrant position of the current (non-
cloud) and future (cloud-based) situation of the application    

b) a set of  high level recommendations on how to perform the migration and   
c) a MAT report including the results of the assessment and a set of migration goals. 

The current version of the MAT tool consists of six questionnaires that must be filled in order 
to provide efficient results. 

Analysis 

The questionnaires were filled by the coordinator of the evaluation team being supported 
during the processes by an expert from the NewsAsset department. Both people are involved 
ƛƴ !w¢L{¢ ǇǊƻƧŜŎǘΩǎ ŀŎǘƛǾƛǘƛŜǎΦ 

Comments and feedbacks 

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

¶ Usability:  
o The MAT tool is very easy to use. Considering that it is available online, there 

is no need to install any software beforehand. However, it is mandatory for 
the user to read a MAT manual beforehand, since it is difficult to understand 
firstly how to navigate through the sections of the questionnaire and secondly 
the differentiation between the current and future related questions.  

o Even though the UI is characterized as nice and fancy, the evaluation team 
reported that they were answering the same questions for both case without 
knowing when they have to refer to the current status and when to the 
envisioned one. 

o ¢ƘŜ ŀŎŎƻƳǇŀƴȅƛƴƎ ǎŎƻǊŜ ǿŀǎ ŎƻƴŦǳǎƛƴƎΦ ¢ƘŜ ŜǾŀƭǳŀǘƛƻƴ ǘŜŀƳ ŎƻǳƭŘƴΩǘ ŦƛƎǳǊŜ 
out what is the purpose of the score. 

¶ Reliability: 
o The MAT tool was used without any malfunctions. The competition rate was 

100% and task time was approximately half an hour. The lack of the report 
ŘƛŘƴΩǘ ǇǊƻǾƛŘŜ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ǘƘŜ ǘƻƻƭ 
completely.  

o The in-quadrant positions and the recommendations are conclusion that can 
be considered from the decision maker in the scope of migrating to the cloud. 
¢ƘŜȅ ǇǊƻǾƛŘŜ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ƳŀǘǳǊƛǘȅΦ       

¶ Usefulness: 
o 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 
ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ōǳǎƛƴŜǎǎ ŦŜŀǎƛōƛƭƛǘȅ ǘƻ ƳƛƎǊŀǘŜ ǘƻ 
the cloud. 

4.2.2 Technical Feasibility Tool (TFT)  UPDATED 

The Technical Feasibility Tool (TFT) aims at producing a report that contains a breakdown of 
suggested technical migration tasks and estimated efforts. Thus, it supports the decision 
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maker on measuring the technical feasibility of the migration of a non-cloud application like 
NewsAsset to the cloud. 

Description 

Due to the complexity of NewsAsset non-cloud application, producing the appropriate input 
for the TFT was a very demanding activity for ATC team. What ATC managed to do is to create 
a component UML diagram for one of the most important packages of the suite, namely 
NewsAsset Application Server (AS). The component diagram was created graphical by means 
of the Papyrus Eclipse plug-in. The produced artefact provides a rough estimation of how 
complex is to migrate NewsAsset Application Server to the cloud.  

Analysis 

The activity of 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 time, it is the most crucial one, in a way that the decision maker will 
not give the green light for migration, if AS cannot be modernized. It was also identified that 
the database layer would be difficult to be migrated. It has been identified that the database 
code in the legacy application had interconnections with many subcomponents and 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 of TFT evaluation, the following indicators have been considered: 

¶ Usability:  
o The TFT tool is provided as a plug-in to the Eclipse Platform. Thus, it has an 

acceptable interface for those that are aware of the environment. In this 
ǎŜƴǎŜΣ ƛǘ ƛǎ Ŝŀǎȅ ǘƻ ƴŀǾƛƎŀǘŜ ǘƻ ¢C¢Ωǎ ǘŀōǎΦ 

o The installation is very easy, as one only needs to coǇȅ ŀ ƧŀǊ ŦƛƭŜ ǘƻ 9ŎƭƛǇǎŜΩǎ 
plug-in directory. However, after doing so, it is not evident that the TFT is 
actually installed. 

o ¢C¢ ǇǊƻǾƛŘŜǎ ǘǿƻ ǾƛŜǿǎΥ άaƛƎǊŀǘƛƻƴ Dƻŀƭǎ ±ƛŜǿέ ŀƴŘ άLƴǾŜƴǘƻǊȅ ±ƛŜǿέΦ ¢ƘŜ 
first one becomes visible by right clicking at a MAT report. Only 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 
ǘƻ Ŧƻƭƭƻǿ ƛǘΦ Lǘ ǿƻǳƭŘ ōŜ ōŜǘǘŜǊ ŦƻǊ ǘƘŜ ¢C¢ ǘƻ ŀŘŘ ŀƴ ŜƴǘǊȅ ƛƴ ǘƘŜ 9ŎƭƛǇǎŜΩǎ 
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 and easy to 
use. 

¶ Reliability: 
o It was used without any malfunctions. The competition rate was 100% and 

task time was more than one hour.  

¶ Usefulness/Viability: 
o The evaluation team highlighted the usefulness of operating a tool like TFT 

that measures the technical effort 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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o The activity of analyzing the suite and producing a UML component diagram 
ŦƻǊ bŜǿǎ!ǎǎŜǘΩs Application Server, brought into the surface the complexity of 
the non-cloud version of NewsAsset and augmented the need of migrating to 
the cloud. At the same time, Application Server was identified as the most 
crucial component that will influence the whole migration process.  It also 
helped to make the decision not to migrate the database code. 

¶ Reusability and flexibility: 
o NewsAsset is based on .NET technology. As mentioned before, the complexity 
ƻŦ ǘƘŜ ǎǳƛǘŜ ǊŀƛǎŜŘ ǘƘŜ ŎƻƴŎŜǊƴ ƻŦ ¢C¢Ωǎ ŦƭŜȄƛōƛƭƛǘȅ ǿƘŜƴ ǎǳǇǇƻǊǘƛƴƎ Φb9¢ 
applications. 

4.2.3 Business Feasibility Tool (BFT)  UPDATED 

The Business Feasibility Tool (BFT) aims at producing a report that contains KPI time series 
metrics and analysis of costs, benefits, operational risks or organizational changes, when a 
non-cloud application 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 BFT tool as well. The BFT-
Workbench is used to define all the elements of bŜǿǎ!ǎǎŜǘΩǎ business ecosystem and their 
relationships. The ƛ[ŀō ǘŜŀƳ ŘŜǎŎǊƛōŜŘ bŜǿǎ!ǎǎŜǘΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ƛn a user-friendly graphical 
way. This model will serve as the baseline of measurƛƴƎ ǘƘŜ ƳŀǘǳǊƛǘȅ ƻŦ bŜǿǎ!ǎǎŜǘΩǎ ōǳǎƛƴŜǎǎ 
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 evaluation, the following indicators have been considered: 

¶ Usability:  
o The BFT tool exposes a user-friendly interface especially for those that are 

aware of the Eclipse environment and modelling. However, ATC evaluation 
team believes that help/tutorial within the tools is missing.  

¶ Reliability: 
o It was used without any malfunctions. The competition rate was 100% and 

task time was less than one hour. The lack of the report (analysis of costs, 
benefits, operational risks or organizational changes) did not provide the 
opportunity to evaluate the major outcome of the tool. 

¶ Usefulness/Viability: 
o The evaluation team highlighted the usefulness of operating a tool like BFT in 

the context of migrating NewsAsset to the cloud.  

4.2.4  Methodology Process Tool  (MPT)  UPDATED 

The objective of the Methodology Process Tool (MPT) is to create a specific blueprint for the 
migration project, that is, a specialization of the ARTIST methodology. MPT renders the 
customized methodology in a graphical representation, showing tasks for each ARTIST phase 
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 tools suite (e.g. 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 
ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ILab team analysed all the steps of ARTIST methodology and 
provided recommendations accordingly. 

Comments and feedback  

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

¶ Usability:  
o The MPT tool exposes a user-friendly and easy to use interface.  
o Some installation problems encountered and solved 
o The cheat-sheets are easy to follow and understandable    

¶ Reliability: 
o Besides the installation process, the tool was used without any malfunctions. 

The competition rate was 100% and task time was more than one hour.  

¶ Usefulness/Viability: 
o The evaluation team highlighted the usefulness of operating a tool like MPT 

that will guide the engineers throughout the whole migration process the in 
the context of migrating NewsAsset to the cloud.  

4.2.5 Profiling Tool (PT)  UPDATED 

Description 

In the context of Target Environment Specification (an activity of the migration process), the 
Profiling Tool (PT) run tests on the various application components to capture different 
patterns of resources usage from their runtime trace on the hardware. The artefacts can be 
sǳǇǇƭƛŜŘ ŀǎ ±aǎ ŀƴŘ Ǌǳƴ ƭƻŎŀƭƭȅ ƻƴ ǘƘŜ ŀƴŀƭȅǎǘΩǎ ǎƛŘŜΦ  

Analysis 

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

Comments and feedback  

Usability: 

¶ Although detailed instructions are indeed provided, it is still difficult to set up the 
required environment. This is especially true for developers working in .NET 
ecosystem, which generally have little LINUX knowledge.  

¶ The benchmarking tools, which are part of the tool chain, impose special hardware 
requirements. Specifically the host computer must support Intel VT-x technology in 
order to be able to run a 64-bit Virtual Machine.  

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

¶ The hardware requirements should be documented and a list of recommended 
systems provided. 
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¶ After the installation of all required software, which seems to be the most difficult 
task, the execution 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 different 
workspaces for storing the session results. This allows the separation of the 
measurement sessions. 

Reliability: 

¶ In order to fully utilize the profiling tool in the context of NewsAsset, a special 
installation of the software under test must be prepared. This installation must be 
deployed into a virtual machine. Although the host operation system must be a LINUX 
one, there are no restrictions for the system VM. Therefore the NewsAsset team had 
no problem creating a Windows VM. In fact such a VM was already available for other 
purposes.  

¶ On top of the system VM, a workload generator was also required. This software 
generated load towards the system VM in order to emulate a realistic environment for 
the measurements. For the NewsAsset use case a dedicated workload 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 re-used. 

4.2.6 Classification Tool ( CT)  NEW 

Description 

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

¶ It classifies the application in one of several application classes. This helps the 
developers understand the type of the application and the kind of the resources 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 case of News Asset, we 
have selected 50%-50% 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. These results were the same 
for both the non-cloud and the migrated version of the application. 

Analysis 

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

Comments and feedback  

Usability: 
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¶ The Classification Tool is a complex tool that requires good knowledge of virtualization 
ǎƻŦǘǿŀǊŜ ŀƴŘ [ƛƴǳȄ hǇŜǊŀǘƛƴƎ {ȅǎǘŜƳΦ {ƻƳŜ ƻŦ ǘƘŜ bŜǿǎ!ǎǎŜǘ ŘŜǾŜƭƻǇŜǊǎ ǿŜǊŜƴΩǘ 
ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜǎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƴŜŜŘŜŘ ƘŜƭǇ ŦƻǊ ǎŜǘǘƛƴƎ ǳǇ ǘƘŜ ǘƻƻƭΩǎ 
environment. It is therefore recommended that the Classification Tool is combined 
with professional level support in order to be useful. 

¶ The UI 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 manner. 

Reliability: 

¶ 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 deployments and it would be the basis for the recommendations given to 
small and medium-sized agencies that want to 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 NewsAsset in Amazon 
EC2 infrastructure in different machine sizes (m1.small, m1.medium, m1.large). Tests 
conducted on these deployments provided the same result as the Classification Tool 
that the m1.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 certification process the EUBT tool provides a way to 
verify that the migrated application operates identically with the non-cloud one. Every 
functionality of the application must be mapped to a web service method. As NewsAsset 
already provides a Web Service interface 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 used to invoke it. 

Comments and feedback  

Usability: 

¶ The EUBT is in general easy to use and detailed instructions are provided. However, it 
ǊŜǉǳƛǊŜǎ ǎƻƳŜ WŀǾŀ ƪƴƻǿƭŜŘƎŜΣ ǿƘƛŎƘ bŜǿǎ!ǎǎŜǘ ŘŜǾŜƭƻǇŜǊǎ ŘƻƴΩǘ ƘŀǾŜΦ 

¶ The configuration of the tool is performed though the editing of XML and Java files. 
This is an error-prone procedure that should be improved. It would be also nice to add 
a proof checking functionality that could discover misconfigurations and typographic 
errors. 

Reliability: 

¶ The EUBT tool provided a verdict that both the non-cloud and 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 NewsAsset developers 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 significant role in the 
migration of a non-cloud application like NewsAsset. It is evident that both of them 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 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 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 has been addressed. Now one only needs to install ARTIST Eclipse Suite to 
gain access to all the tools. 

Migrating a non-cloud ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ǘƘŜ ŎƭƻǳŘ ƛǎƴΩǘ ŀƴ Ŝŀǎȅ ƧƻōΦ 9ǾŜƴ ƛŦ ǎƻƳŜƻƴŜ ƛǎ ŀǊƳŜŘ ǿƛǘƘ 
valuable tools, like the ones ARTIST provides, one still needs 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 them. We therefore recommend accompanying the ARTIST Tool 
Suite with professional-level 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 Line-of-Business use case. The use case involved the migration of SpikesTogether 
from an on-premise workflow engine to a multi-tenant workflow service built as a SaaS. 

5.1 Conception  

The conception of the tool evaluations was for the most part the same as in the first evaluation 
round (M24) and was already described in [2]. 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 this point, 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 described in [6], were 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 malfunctions?  

¶ 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 well enough 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? 

The following ARTIST tools have been evaluated in the context of LoB use case:  

¶ Maturity Assessment Tool (MAT) UPDATED  

¶ Technical Feasibility Tool (TFT) + Business Feasibility Tool (BFT) UPDATED 

¶ Benchmarking Suite NEW 

¶ Methodology Process Tool (MPT) UPDATED  

¶ CloudML@ARTIST UPDATED 

¶ Repository Services NEW 

¶ Reverse Engineering Tools UPDATED  

¶ Forward Engineering Tools NEW 

¶ Goal Model Editor NEW 

¶ Orchestration Tool NEW 

¶ Deployment Tool NEW 

¶ Certification Tool NEW 

In terms of activities performed during the evaluation there are some updates to be noted. As 
this is 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 for the first time, Spikes has 
requested bi-lateral workshops/tutorial tele-conferences 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 evaluation anymore. 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 
version 0.1_201507071425. They were tested on a cleanly installed 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 well as 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 context of the 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 non-relational store, on another platform, 
should be considered instead. The Benchmarking Suite claims to offer just this information. 

Comments and Feedback 

Comments and suggested recommendations are collected in the following list: 

¶ The suite presents a very nice user interface. The site is fresh (white Bootstrap theme) 
and gives a modern appearance. The wizard-like 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 UI of any of the ARTIST Tools. 

¶ 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 malfunction of the server and/or power cuts. 
Hosting this suite in the cloud could be a proper solution. 

¶ The user is presented with a number of tests to choose from. However, only a very 
ƭƛƳƛǘŜŘ ǎŜǘ ƻŦ ǘŜǎǘǎ ŀŎǘǳŀƭƭȅ ǿƻǊƪ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ǇǊŜǎŜƴǘ ŀ ŘŜŀŘ άплпέ ƻǊ άbƻ Resource 
CƻǳƴŘέ ǊŜǎǇƻƴǎŜΦ ¢Ƙƛǎ ǎƘƻǳƭŘ ŜƛǘƘŜǊ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ƻǊ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ǳǎŜǊ 
interface. 

¶ 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 gives the impression 
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 use case to on one 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 and 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: 

¶ 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. 

¶ A number of features were added to export the results of the questionnaires to 
models and/or reports that can be used in other tools, e.g. goal model, MPT model, 
ǇŘŦ ǊŜǇƻǊǘΧ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦŜŀǘǳǊŜ ǎŜŜƳǎ ǘƻ ōŜ ŀƭǎƻ 
extended/improved a lot (although it seems to be very theoretical). All this greatly 
improves the usefulness of the tool both for business people as well as for technical 
people. Some documentation as to which model is used for which tool would be 
appreciated. 

¶ The export on the other hand seem to present some malfunctions also. The report 
export takes about 10 minutes which is very slow. 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. 

¶ It takes a very long time to complete the questions. Maybe for the Goal Model and the 
at¢ ƳƻŘŜƭ ǿƘƛŎƘ ƻƴƭȅ ǎŜŜƳ ǘƻ ŎƻƳŜ ŦǊƻƳ ǘƘŜ άhǘƘŜǊέ ǉǳŜǎǘƛƻƴǎ ǎŜŎǘƛƻƴ ŎƻǳƭŘ ōŜ 
made available separately, or models could be generated from partial/incomplete 
data. This would improve the usefulness for the technical people using the tool. 

¶ 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 as progress indicators for the categories. 

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

¶ The biggest issue with MAT is the still the actual content of the questions. 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 questions and the 
resulting points obtained is often confusing. For example: Identity Management. If I 
ǳǎŜ ƻƴŜ άǇǊƻǾƛŘŜŘ ōȅ Ƴȅ ǇǊƻǾƛŘŜǊέ L ƎŜǘ ŦŜǿŜǊ Ǉƻƛƴǘǎ ǘƘŀƴ ǳǎƛƴƎ {!a[ ƻǊ hǇŜƴL5Φ 
Why? Why are these better? Some documentation (+x or ςx indicators) 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 the results coming from this tool. However, some tools, namely the scenario 
workbench and to a lesser degree the cost-benefit analysis tool, were explored and used to 
create small tests. 

Comments and Feedback 

Comments and suggestions for the BSW are collected in the following list: 
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¶ 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 flaws. However, 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) 

¶ With the Simulator and the Simulation Cockpit available 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 further explored. 

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

¶ It is a very reusable, due to its generality, and at the same time complete business 
process modelling solution. 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 to 
use for non-technical 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 Cost-Benefit Analysis tool is an Excel workbook containing a number of sheets, one where 
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 of benefit 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 considered first 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 expressed in the MAT tool. 

Comments and Feedback 

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

¶ 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 correct order 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. 

¶ 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). 

¶ Integration with other models has also improved a lot. Whereas previously the input 
Goal Model needed to be created manually, it can now 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. 

¶ The creation of new data/knowledge in the TFT tool is difficult and requires 
programming which makes 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. 

¶ The Inventory View seems to provide ad-hoc 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. 

¶ For the C#/.NET case, the migration effort could not be calculated since the source 
code could not be 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. 

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

¶ The technical support is by far the best with this tool. If there was something wrong, or 
if an issue was encountered, 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 tool suite. It is used 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 methodology. The 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: 

¶ The cheat-sheet approach of the MPT is a very good mechanism to guide the user in 
using the different ARTIST tools and at the same time follow the methodology 
proposed by the ARTIST project. 

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

¶ The MPT communicates/inter-operates well with the other ARITST tools by being able 
to automatically launch them. 

¶ The downside of these integrations 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. 

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

¶ 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. 

¶ 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). 

¶ The MPT web app is not very clear. You need to create a project (which is the 4th menu 
item) before anything else. Then you can upload and select a number of files before 
adapting the migration. Once adapted, you 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@ARTIST UPDATED 

Analysis 

The CloudML@ARTIST language was 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 suggestions for the CloudML@ARTIST are collected in the following list: 

¶ 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 languages) and use/include it into a CloudML model. This improves 
usability. 

¶ 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 the other hand, having specific profiles for the different 
platforms kind of defeats the purpose of the language itself. 

¶ It is 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 only used inside the Deployment Models. A 
proper integration of the language in other tools. 

¶ 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 a language can be successful and it would improve the portability. 

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

¶ 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 responsible 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 eclipse-based 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. As we have 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 the following list: 
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¶ 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 external, 3rd party, 
application to interact with the repository in a standard way. 

¶ There are multiple 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 environment. This improves the interoperability. 

¶ 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 package 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 functionality (free text search) would further improve the 
findability of the artefacts. 

¶ The UI, 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. 
Through context menus artefacts can be downloaded and uploaded. The Visual Studio 
plugin allows to do this via drag-and-drop.  

¶ In the API, the version management seems to be loosely coupled from the actual 
content of the artefacts. I need to upload an artefact and then set the version 
afterwards. This is very counter-intuitive. Also, it is not possible to see/manage the 
different versions. What if one wants to download an older version of a particular 
artefact. 

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

¶ 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. 

¶ 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 of the use-case but has been briefly evaluated nonetheless. 

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

¶ The marketplace is still in a very preliminary state, prototype version. Many of the 
basic functionalities of the repository are there but the website needs to be polished in 
order to be more appealing to the general public.  

¶ Additional functionality needs to be added in order to facilitate managing the artefacts 
better and to be able to buy/sell artefacts. 

¶ 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, setting the meta-Řŀǘŀ ƻƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŀǊǘŜŦŀŎǘǎΣ ǊŀǘƛƴƎ ƻŦ ŀǊǘŜŦŀŎǘǎΧ 

The Evolution 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 then be used by other 
tools. 

Comments and suggestions for the Evolution Service are collected in the following list: 
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¶ 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 Service. It uses HTTPS and OAuth 
type of authentication. 

¶ 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 artefacts, it 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 possible by its plugin-based architecture. 

¶ 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 fine-tune the initial Migration Goals Model 
provided as output of the MAT tool. The resulting model would then be a richer 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 non-migrated application, 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: 

¶ The Migration Goals Editor supports the specification of Goal Models 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 approaches used in other tools 
within the ARTIST toolbox (or in general). 

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

¶ The language and the editor seem to be reliable enough. All the different hard-goals 
and soft-goals considered for the LoB use case were covered. The different functional 
and non-functional 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 actual property catalogue. 

¶ 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 generation / 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 re-executing the tools already available. This is mainly 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 models (class 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: 

¶ The tools developed within Enterprise Architect (EA) are not part 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 used via the context menu or through a 
dedicated menu inside the toolbar within EA. 

¶ 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 
descriptions on 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 exported anywhere. 

¶ 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. 

¶ 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 functionality. The 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. However, still a much required tool in the toolbox. 

¶ 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 environment. The connection is not yet stable 
enough. 

¶ 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 expressiveness of UML and therefore allows to 
capture a wide range of C#/.NET specific concepts. This facilitates the coverage of the 
C#/.NET reverse engineering. 

¶ The specific .NET discoverers such as the SharePoint and DBML discoverers were not 
updated in the past year. 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 use-case itself and are therefore consisting 
of the most used elements in addition to 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 attention has been 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 tools specifically 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 engineering tools are collected in the following list: 

¶ 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 allows to have a model-based 
mechanism to program. This was used successfully for annotating the models with 
common attributes. 

¶ The EDMX model (and service classes) generation tools work well with their reverse 
engineering counterparts, they are suited to take as 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. 

¶ 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. 

¶ The Multi-tenancy Migration Tool (and Schema Migration Tool) are much 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 reliable. They can 
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, was not 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 from 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 for the Orchestration Tool are collected in the following list: 

¶ 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 which has 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). 

¶ The usability of the tool is great. It is only usable for technical people 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. 

¶ The language and the 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 language, by design, is very dynamic, it could be extended 
very easily. 

o 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 Deployment 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 Definition (csdef) 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 following list: 

¶ 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. 

¶ The deployment descriptors 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. 

¶ 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 DSL 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 the Spikes team 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 

Comments and suggestions for the CloudML@ARTIST are collected in the following list: 
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¶ 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. 

¶ 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. 

¶ The individual results of the different sections and 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 feature. As with the MAT tool, some indications of 
progress would further improve the usability. 

¶ Content-wise, also here the rationale behind the scores of the questions is sometimes 
ǳƴŎƭŜŀǊΦ Lƴ ǎƻƳŜ ǎƛǘǳŀǘƛƻƴǎ ŀƴǎǿŜǊƛƴƎ ƻƴŜ ǉǳŜǎǘƛƻƴ ǊŜǎǳƭǘǎ ƛƴ ŀ άƎƻƭŘέ ŎŜǊǘƛŦƛŎŀǘŜ ǿƘƛƭŜ 
ŀƴǎǿŜǊƛƴƎ ƻƴ ŀŘŘƛǘƛƻƴŀƭ ǘƘŜƴ ƭƻǿŜǊǎ Ƴȅ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǘƻ άǎƛƭǾŜǊέΦ Some documentation 
(+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 overall objectives measurable and realistic? Which objectives. All of 
them? Or more than half? Unfortunately, the evaluator was not able to complete the 
questionnaire since there were a number of errors showing (in Spanish) that 
apparently the questions could not 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 case are the following: 

¶ During the second evaluation period (June-August), a number of tools hosted online 
seemed to experience some hosting problems and were offline quite some time (e.g. 
power failures). This needs to be made more robust if we want the tools to succeed. 

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

¶ At this moment, there are a number of online applications within the ARTIST toolbox 
that each require their own credentials to be provided. An improvement could be to 
have one shared account for all these tools and preferably have Single Sign On feature. 

¶ The Eclipse Update Site, and the releases feature of GitHub, was used to package and 
distribute the new releases of the ARTIST tools. This is a very good accomplishment. As 
in previous versions there were a lot of issues with conflicting dependencies of the 
ŘƛŦŦŜǊŜƴǘ ǘƻƻƭǎ ǘƘƛǎ ƛǎ ƴƻǿ ŎƻƳǇƭŜǘŜƭȅ ǊŜǎƻƭǾŜŘΦ ¢Ƙƛǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ΨŎƻǳǇƭŜ ƻŦ ƘƻǳǊǎΩ 
ƛƴǎǘŀƭƭŀǘƛƻƴ ŎƻƳǇŀǊŜŘ ǘƻ ŀ ΨƳǳƭǘƛǇƭŜ ŘŀȅΩ ƛƴǎǘŀƭƭŀǘƛƻƴ ōŜŦƻǊe. It also had the effect of 
requiring only a 169MB download against a 1.2GB download previously. It thus 
drastically enhances the overall installation process. One minor remarks: 

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

¶ In general, the textual tools (i.e. Goal Model Editor and the Orchestration editor) are 
by far the best tools for LoB in 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 
a technical endeavour after all). 
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o It is then the combination of all these tools that should form the true Cloud 
Modelling Language. 

¶ 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 
configurations/options consistent in one location and grouped for all ARTIST tools, all 
makes the user experience of the toolbox so much better. The ARTIST project template 
ŀƭǊŜŀŘȅ ǇǊƻǾƛŘŜǎ ŀ ŘŜŦŀǳƭǘ ΨŦƻƭŘŜǊΩ ǎǘǊǳŎǘǳǊŜ ǘƻ ƻǊƎŀƴƛȊŜ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŀǊǘŜŦŀŎǘǎ 
produced during the migration. This greatly improves the user experience and is a 
great aid for the inexperienced user. 

¶ In the aftermath, tool support 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 successful usage of the tools. 
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6 External %ØÐÅÒÔȭÓ ÆÅÅÄÂÁÃË 

Following the strategy described in [2], ARTIST consortium intensified the engagement of 
ŜȄǘŜǊƴŀƭ ŜȄǇŜǊǘΩǎ ƛƴ ŀƭƭ ŜǾŀƭǳŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ ¢ƘŜ ǳƭǘƛƳŀǘŜ Ǝƻŀƭ ǿŀǎ ǘƻ ŜƴǎǳǊŜ ǘƘat independent 
feedback will also be aggregated and no fundamental issues have been left out. During the 3rd 
ŀƴŘ Ŧƛƴŀƭ ȅŜŀǊ ƻŦ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜŎȅŎƭŜ !w¢L{¢ ŎƻƳƳǳƴƛǘȅ ǿŀǎ ŜȄǘŜƴŘŜŘ ŀƴŘ ōŜǎƛŘŜǎ ǘƘŜ {ǇŜŎƛŀƭ 
Interest Group (SIG) even more external experts participated in several ARTIST-related 
activities by providing valuable feedback. Furthermore, following the collected 
recommendations of the 2nd review meeting, ARTIST consortium focused on engaging Open 
Source Communities and most specifically dedicated developers not 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 in [7], ARTIST consortium not only disseminated ARTIST open 
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 received. Finally, it must be mentioned that 
more than 150 people participated in the evaluation activities of ARTIST last year. 

6.1.1 Organizing a Focus Group 

A dedicated meeting with external people was organized on 11th December between 9:00 and 
12:30 in TUWIEN premises. The list of experts attending the meeting was: 

¶ Prof. Werner Retschitzegger: 
http://www.bioinf.jku.at/people/wr/CV_RETSCHITZEGGER_FEB_2012.pdf 

¶ Dr. Stefan Sobernig: http://nm.wu.ac.at/en/sobernig  

¶ Dr. Robert Woitsch, BOC  

¶ Philipp Krenn, Ecosio, http://ecosio.com/en/  
 
The scope of this group was to act as an advisory board in a very critical for the project period 
and provide independent feedback to improve ARTIST achievements.  
ARTIST consortium presented the project and its objectives and with respect to ǇŀǊǘƛŎƛǇŀƴǘΩǎ 
background knowledge, the technical team introduced how ARTIST is using MDE techniques in 
in software discovery, understanding, modernization and validation. Thus, 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 ARTIST hands on sessions with PhD students and software 
developers was organized on 21st of 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 technologies of the project in the respective scientific domain. In 
sequence, ARTIST consortium focused on describing in 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 participants (as we could state by analyzing a pre-
session questionnaire they filled) and the time limitations. The TFT tool, the benchmarking 
process and part of the application discovery were demonstrated. The participants had about 
one hour for testing these tools following some pre-defined exercises. 

ARTIST consortium prepared for each tool a post-testing online questionnaire to aggregate 
valuable feedback from the approximately 40 students they participated in the session. 
Besides several usability questions addressed by the students, they provided more to the point 

http://www.bioinf.jku.at/people/wr/CV_RETSCHITZEGGER_FEB_2012.pdf
http://nm.wu.ac.at/en/sobernig
http://ecosio.com/en/
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technical comments and suggestions as well. Even thought it was obvious from their replies 
that they had few background in modeling and Eclipse technology, they pointed out some 
visualization and automation enhancements for the process that could help even non-
expertize people to better understand the tool offerings.    

6.1.3 ARTIST's major training workshop  

!w¢L{¢Ωǎ ƳŀƧƻǊ ǘǊŀƛƴƛƴƎ ǿƻǊƪǎƘƻǇ was organized at the 9th Symposium and Summer School On 
Service-Oriented Computing (SummerSOC), at the Aldemar conference center at Hersonissos, 
Crete, Greece, on 1st of July. With respect to the experience gained during the Athens meeting 
and considering the need to address a more well-educated and experienced audience, 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 professors). 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 people that actually run through all the exercises. 

 The practical exercised (hands on session) focused on TFT and benchmarking process while 
concrete and lo-level examples of MDE techniques were given as a background knowledge. 
The ultimate goal for the project 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 user-friendly? Have we managed to increase usability even in 
such demanding 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 June (29-30 June) a 2-days training course, 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 and a hands on session. It 
was requested from the participants to personalize the methodology according to their needs 
by using the MPT tool. They also used the MDT, optimization pattern (Objectify), Trace tool, 
and CloudML to model a new cloud provider (all based on PetStore example). Finally they filled 
several questionnaires to assess the solution.       

CǊƻƳ ŀ ōƛǊŘΩǎ ŜȅŜ ǾƛŜǿΣ ǘƘŜ ŀǘǘŜƴŘŜŜǎ ŜȄǇǊŜǎǎŜŘ ǘƘŜƛǊ ƛƴǘŜǊŜǎǘ ƻƴ ǘƘŜ ǘƻƻƭǎ ǘƻ ōŜ ŦǳǊǘƘŜǊ ǳǎŜŘ 
after the end of the workshop. An open discussion was held about vendor lock-in and security 
aspects.   

6.1.5 An industrial workshop  at ATOS Innovation Center  

tǊƻƧŜŎǘΩǎ ŎƻƻǊŘƛƴŀǘƻǊΣ !¢h{Σ ƻǊƎŀƴƛȊŜŘ ŀ Ƨƻƛƴǘ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƻǊƪǎƘƻǇ ǿƛǘƘ aƻŘŀ/ƭƻǳǎ ƛƴ !¢h{ 
premises at 29th June 2015. During a 3 hours session a presentation of the project 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 interested mostly 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 
tŀŎƪŀƎŜ Ǿƛŀ ǇǊƻƧŜŎǘΩǎ ƻŦŦƛŎƛŀƭ ǿŜō ǎƛǘŜ όwww.artist-project.eu). Following a web page with 

http://www.artist-project.eu/
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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 far) installed the framework and in sequence 
provided valuable feedback.   

6.3 Suggestions and recommendations  

ARTIST consortium 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 package. 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: 

¶ A very high profile with a lot of background in technical knowledge in several 
technologies (e.g. MDE) is needed ǘƻ Ŧǳƭƭȅ ǳƴŘŜǊǎǘŀƴŘ ǇǊƻƧŜŎǘΩǎ ŀŎƘƛŜǾŜƳŜƴǘǎ. It was 
highlighted that significant background is required to use the tools. The ARTIST 
consortium should find ways to deal with this. Indicative example is to offer training 
services in the business and technical ecosystem, as it is planned in the context of 
ARTIST Club. 

¶ It was suggested to have a concrete demo to show the full migration process in the 
web site. Thus, PetStore demo was made available. 

¶ For a software architect it would be great to be aware of all the requirements for an 
app to being migrated through ARTIST. 

¶ Another opportunity can be seen if the process could be extended so us to be used to 
more scenarios, not purely in non-cloud applications. 

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

¶ aƛǎǎƛƴƎ ƭŜƎŀƭ ŀǎǇŜŎǘǎΣ ŜǎǇŜŎƛŀƭƭȅ ǿƘŀǘ ŎƻƴŎŜǊƴǎ ǘƻ ŎǳǎǘƻƳŜǊǎΩ Řŀǘŀ. 

¶ Explain better the rationale of ARTIST technical choices (opt patterns, type of models, 
etc.). 

¶ It has been highlighted that there is a challenging ambition in reverse engineering of 
large code. 

¶ It was commented that a Hybrid solution (part of the system not migrated) is very 
likely to be adopted by a decision maker, thus the effort should also be allocated to 
that direction as well.   

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

¶ Concern was raised about how 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.  

¶ The migration process should be more automatic. From our perspective this will go in 
detriment of generality of the solution. 

¶ It would be useful if the prerequisite plugins could be installed directly and not have to 
be installed before the suite. 

¶ There seems to be a lot of plugins dependencies that may generate unresolved issues.   

¶ It would be nice to have a test project on which the tools could be easily tested. This 
would be useful to the end-user, making it easier to understand what each tool does. 
Given the disparity of tools it might also be understandable to have several different 
projects to make these tools easier to test.  
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¶ ARTIST is a product to migrate non-cloud software to SaaS into three phases, but go 
forward is not so easy. It is quite hard to know what will be the next step to continue. 
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 of the ARTIST 
project/product. 

¶ It would be great to have something to try each component without investing a lot of 
time to explain a lot component details. 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  UPDATED 

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

¶ The estimated migration effort numbers show whether the method is "slow or fast". It 
would be great to determine (metrically) if the methods used are optimal 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 should be 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 convincing 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 tools were bug-free 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 questions, 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, business and process. 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 application to the cloud. 

6.3.3 Benchmarking UPDATED 

Regarding the benchmarking the following comments were aggregated: 

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

¶ Other than the date selector, the tool is pretty 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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¶ The suite seems to have many interesting features useful to migrate and 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. 

¶ When testing the Benchmarking GUI, everything was installed correctly, and the GUI 
seems to be working. However, several exceptions were raised. 

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

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

o normalization values (especially performance) and  
o definition of KPIs used for the benchmarking. 

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

¶ The functionality of the 3ALib tool (one of the benchmarking suite) received very good 
feedback in terms 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 software the following comments were 
aggregated:  

¶ The discovery tool is very useful when extracting the UML diagrams of an existing 
project 

¶ It is important to measure the manual effort of both activities in order to acquire 
estimation about complexity. ARTIST consortium clarifies that even though it is difficult 
to measure this effort, TFT is providing some hints.   

¶ Reverse engineering approach was positively highlighted. Approaching the difficult 
aspect of creating detailed models from code should be one of ARTIST strong points. 
¢ƘŜ ƛƴǘŜǊŜǎǘ ǎƘƻǳƭŘ ŀƭǎƻ ōŜ ƛƴ ǘƘŜ ŘƛŦŦƛŎǳƭǘ ǇǊƻŎŜǎǎ ƻŦ 5.Ωǎ ǊŜǾŜǊǎŜ ŜƴƎƛƴŜŜǊƛƴƎ  

6.3.5 Modernization  NEW 

For the modernization toolset the following comments were selected: 

¶ The code generation tool works as expected, but it could improve. First all the 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 after being generated. 
.ŜǎƛŘŜǎ ǘƘŀǘ ǎƛƴŎŜ ǘƘŜ ŎƻŘŜ ƛǎ ƎŜƴŜǊŀǘŜŘ ŦǊƻƳ ŀ Ŏƭŀǎǎ ŘƛŀƎǊŀƳ ǘƘŜ ƳŜǘƘƻŘǎ ŘƻƴΩǘ 
contain any code, hopefully there is a way in which this could be somehow achieved, 
though other complications might arise. 

¶ The component model generator works really great However, it would be nice if a 
more descriptive error is shown when a wrong type has been selected, since when you 
ǎŜŜ ƛǘ ŘƻŜǎƴΩǘ ǎŜŜƳ ƭƛƪŜ ƛǘ ǿŀǎ ƎŜƴŜǊŀǘŜŘ ŦƻǊ ǘǊȅƛƴƎ ǘƻ ŎƘƻƻǎŜ ǘƘŜ ǿǊƻƴƎ ǘȅǇŜΦ 

¶ The deployment tool when generating the deployment 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  

For this toolset the following comments were aggregated: 
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¶ The certification tool was very useful to 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 and results was 
presented. Use case providers formulated evaluation teams (multidisciplinary teams with 
business and RTD background), one per case, and executed a number of evaluation tests by 
utilizing the latest release of the ARTIST toolset. Complementary to these 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 computing, some 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 provided independent feedback that improved ARTIST results and 
achievements. 

According to the received feedback 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 evaluators such 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 defining the cloud environment, from the infrastructure up 
to the application levels. It was evident to the evaluators that both ARTIST methodology and 
supporting toolset 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 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 to use them 
and get results. Even now, the 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 domainςspecific 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 configurations/options consistent in 
one location and grouped for all ARTIST tools, all makes the user experience of the toolbox so 
ƳǳŎƘ ōŜǘǘŜǊΦ ¢ƘŜ !w¢L{¢ ǇǊƻƧŜŎǘ ǘŜƳǇƭŀǘŜ ŀƭǊŜŀŘȅ ǇǊƻǾƛŘŜǎ ŀ ŘŜŦŀǳƭǘ ΨŦƻƭŘŜǊΩ ǎǘǊǳŎǘǳǊŜ ǘƻ 
organize the different artefacts produced during the migration. 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 due to the 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 example a unique identification mechanism (single sign on) 
or sharing more 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 model driven 
technologies.  

More specifically, what concerns the methodology further deployment mostly assisted by the 
at¢ ǘƻƻƭ  ƛǎ ƴŜŜŘŜŘ ǘƻ ǎǳǇǇƻǊǘ ŀ  ŦƭŜȄƛōƭŜ ŎǳǎǘƻƳƛȊŀǘƛƻƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ŘƛŦŦŜǊŜƴǘ ǳǎŜ ŎŀǎŜǎΩ 
needs. Even though the tool is quite mature at the moment, several 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 and feel for the online tools plus making these available 
from the same domain/URL space, with single sign-on 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. 

Finally, the required skills in software 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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