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Executive Summary  

This document describes the ARTIST use case evaluation methodology. It defines the 
objectives of the evaluation, the different techniques that will be employed, and the scope of 
the different approaches. 

The evaluation method presented covers the main two approaches to evaluation  

¶ Evaluation as a process supporting decision making 

¶ Evaluation as a judgement of how far objectives have been or are likely to be achieved 

The methodology also covers both assessments by people intimately familiar with the project, 
working in the project are very close to it, and those that are close to the target domain of the 
use case, but might be less involved with the project on a daily basis. 

Three selected instruments are described: 

1. A Dynamic Uniform Quantified SWOT analysis 
2. An iterative requirements tracker 
3. An in-vivo evaluation method 

The first instrument is a technique based on the Dynamic Uniform Quantified SWOT analysis 
Chart. We will document perceived changes in the Strength, Weakness, Opportunity and 
Threat factors expressed about the project to map the evolution of the project in the context 
of a dynamically evolving contextual frame of reference. The primary goal of this is to support 
agility in decision making in the projects timeframe. It primarily targets subjects with close 
knowledge of the projects evolution. 

In the second technique of requirements fulfilment tracking we will periodically asses the 
projects’ perceived progress towards the pre-stated goals of the use case realizations as 
expressed through the requirements. This evolution will give us an indication of the progress 
towards the challenges posed by the four use cases included in the project as they present the 
real-world touchstone on which future exploitability and relevance are marked. We add future 
projection to allow pro-active expression and potential correction. 

As a third technique we employ a traditional evaluation methodology. We define targets of 
evaluation, assign a coordinator, define actor roles, evaluation dimension and metrics. We 
subsequently establish tools of evaluation, success criteria and proposed action plans. We 
subsequently establish an outline method for detailed implementation of the evaluations 
within the context of the four use cases. We specify the elements that need to be decided on 
how each use case will implement this evaluation process. The complementarity and 
heterogeneity of the cases themselves, give rise to differences in parameterization and focus 
of the evaluation procedures, but we aim for homogeneity in the meta-protocol of the 
approaches. 

The definition of the methods and instruments was an iterative feedback process resulting 
from various consortium workshops throughout the first project year. Since for the first two 
instruments the most salient information will be coming from observing and explaining the 
deltas across the evaluation cycles, an initial seeding of the data sets was achieved through a 
questionnaire submitted to the Use Case Owners and the Technology Providers in the project. 
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1 Introduction  

1.1 The role of Use cases 

The ARTIST project frames research in the area of migrating legacy software solutions to cloud 
environments. Both tools and methods are covered, and technology- as well as business 
transformation is within the scope of the research. In order to ensure and support real-world 
relevance and applicability, the project carries four different use-cases. The cases were 
selected to cover and challenge different aspects of the various innovations in the project. 
Cases can be complementary, not every case needs to cover each aspect of the ARTIST 
developments and results. The four cases as a whole should exercise the various aspects of the 
project. 

 

 

Figure 1: The role of the ARTIST Use Cases 

 

The use cases must be grounded in real world business endeavours. The “raison d'être” of the 
cases is that they illuminate the real world scale and complexity challenges to the RTD 
provider’s results. In this sense they act as a complement to more controlled, clinical and 
academic examples and test cases. The value of the latter lies in that the effects of a 
development can be more cleanly tested and demonstrated, untangled from interference by 
externalities. This “in vitro” work permits a high level of simplification, of the systems under 
study, so that the investigators can focus on a small number of components. But just like in 
biology, the primary disadvantage of in vitro experimental studies in the digital realm is that it 
can be very challenging to extrapolate from the results of in vitro work back to real-world 
systems. Investigators doing in vitro work must be careful to avoid over-interpretation of their 
results, which can lead to erroneous conclusions about real world businesses and projects.  

Given their role, it is extremely important that the use-cases reflect real-world challenges. 
Deviations from actual scenarios, however well intended, should be kept to a minimum, and, 
where possible, avoided completely.  Alterations from the imposed challenges, both in the 
form of shortcuts or simplifications to the case objectives or under the guise of artificially 
imposed constraints should be avoided. 
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Table 1: Experiments and Use Cases 

 Experiments Use Case 

Analogy ‘In Vitro’ (test tube) ‘In Vivo’ 

Examples PetShop experiments ARTIST Use Cases 

Advantage Simplification 
Clarity 
Scope limitation 

Real world relevance 
Holistic impacts 
Uncovers hidden assumptions 

Disadvantage Difficult to extrapolate results 
Danger of over-interpretation 
Does not guard applicability 

Harder to isolate results 
Complexity 
Cost of Access and Expertise 

 

To optimise the development of the project results, ARTIST embraces both in-vitro and in-vivo 
techniques. RTD providers can test in controlled artificial experiments to bootstrap initially 
fragile techniques and tools, and then graduate these on real cases as they mature. It is natural 
that especially in the first year of the project, the in-vitro testing and experimentation is 
required. Even so, early evaluation cycles should take the point of view of the potential for the 
real cases in this period. More extrapolation and care is required at this stage, and as a result 
more errors in judgement are to be expected. This is not a problem, as gradual insights will 
improve the results and are embedded in the evaluation techniques proposed. 

 

1.2 Objectives of evaluation  

In evaluation there are two different and complementary points of view that can be 
considered. 

¶ Evaluation as a judgement of how far objectives have been or are likely to be achieved 

¶ Evaluation as a process supporting decision making 

In both cases we rely on collecting information, which might be quantitative and/or qualitative 
in nature, about the state and achievements of project developments. However, in the first 
case we are primarily interested in knowing if something worked, and whether pre-arranged 
objectives were effectively reached. The latter case also takes into consideration on-going 
value creation during the research’ execution. A program’s execution may be effective, but 
ultimately of little value to the clients or sponsors. 

The ARTIST evaluation methodology supports both evaluation objectives, and does this 
through three techniques: 

¶ Dynamic tracking of Strengths, Weaknesses, Opportunities & Threats (SWOT) of and to 
the project 

¶ Requirements achievement tracking 

¶ Classic in-vivo evaluation execution 

In the first two techniques, it will be the changes over time made possible by the iterations in 
the methodology that will provide the most salient information. It is the delta in the 
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observations over time that lay out evolving insights, realizations and context responsiveness 
of the project team. 

 

1.3 Evaluation Process  

The methodology proposed for the Use Case Evaluation workpackage concentrates on 
providing iterative feedback from the use case on the RTD work in progress so as to highlight 
opportunities and challenges, and support decisions during the execution of the project. From 
a pure deliverable standpoint, the process involves three steps and three deliverable points: a 
methodology report laying the foundation for the evaluations and two assessment reports 
providing the actual evaluation outcomes. Delivery dates coincide with the annual cycle of the 
project. 

 

 

Figure 2: The ARTIST WP13 process as described in the DoW 

While this schedule and process is in line with a post factum assessment, which we referred to 
previously as “evaluation as judgement”, it is less suited to an evaluation focussing on decision 
support in line with on-going value creation. The reason being that there would only be one 
effective influence point at month twenty four that could give actionable feedback to the 
partners. The final assessment report on month thirty six would of course influence post-
project developments.  

We propose, for selective instruments, an on-going evaluation process more in line with the 
chosen evaluation objective. In order to achieve this, we will need more and earlier feedback 
points in the process, preferably in line with action opportunities. As the project already has a 
quarterly structure, each quarter containing a plenary consortium meeting, it is opportune to 
align key process feedback with these interactions. 

The methodology does not change the timing of the deliverables. However, we propose that 
for the lightweight instruments 1 & 2, the DUQ- SWOT and the Requirements Tracking, the 
deliverable input and the feedback is an incremental summary of quarterly feedback 
assessment points, collated and framed in the annual report. The third, more classical 
evaluation, will not be performed with a higher frequency, since the investment would neither 
fit within the budget nor align with the work planning. 
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Figure 3: Proposed Quarterly Assessment and feedback process for agile instruments 

 

Instead of two assessment points during the project we now have six more opportunities for 
feedback from the use cases to the consortium. To avoid excessive overhead of this process, 
we can only do this where artefacts produced during the quarterly iterations are suitably 
lightweight, both in terms of production cost as well as in terms of consumption cost. An 
added side benefit of lightweight artefacts is that they significantly increase the chance of 
actual uptake. Since the existence of the feedback loop hinges on actual involvement and 
participation in the process, this is a non-negligible benefit. In practice, quarterly feedback can 
be cost effective through the design of agile artefacts, as we will see in two of the three 
instruments. Given a data-collection budget, we face a trade-off between spending more 
resources either on a single evaluation point, or on getting more evaluation points. For two of 
the instruments, significant insight is derived from the observation of the changes of the 
perceptions over time. 

The selected evaluation techniques and their artefacts are described in the following section. 

2 Evaluation Instruments  

2.1 Lightweight Iterative Instruments  

In this section we will highlight two instruments whose main goal is to support the project 
partners in assessing the state of the project, its evolving context, and the decisions to be 
taken during the course of the project. The artefacts will provide a structured way of gathering 
information to support the quarterly evaluation workshop session at the plenary consortium 
meetings. Since this exercise will be repeated many times throughout the project, both 
method and artefacts should be lightweight, easy to understand (to facilitate the on boarding 
of new project members), and easy to implement and report. Borrowing from the philosophy 
of the agile software development movement, we will prefer the artefacts: 

¶ to be structured but concise and simple 

¶ to provide a seed for meaningful communication between the involved parties rather 
than be elaborate and self-contained 

¶ require little overhead to produce, change, update or consume 

The process surrounding the production of the artefacts is to be executed each quarter 
starting in Q1 of the second project year, and continuing for eight consecutive cycles. The 
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process is seeded before the first iteration, the seeding data is contained in this methodology 
deliverable. The initial data submissions can be found as an appendix to this document. 

 

2.1.1 Dynamic Uniform Quantified SWOT analysis  

2.1.1.1 Instrument Description  

The first “agile” instrument which we will use for dynamic decision support is the “Dynamic 
Uniform Quantified SWOT Chart”. SWOT analysis is a structured method used to evaluate the 
Strengths, Weaknesses, Opportunities, and Threats involved in a project. A SWOT analysis 
involves specifying the internal and external factors that are favourable and unfavourable to 
achieving the project’s objectives. Albert Humphrey, a management consultant who 
specialized in organizational management, devised the SWOT analysis technique at Stanford 
Research Institute in the 1960s [1]. As a legacy to its wide use and longevity, and a testimony 
to its malleability and simplicity, many variations of the technique have been developed over 
time. The method can easily be tailored to the objectives of the application domain, 
participants and data reliability. 

In ARTIST, the main goal of the instrument will be to provide a structured basis for feedback of 
salient internal and external factors that influence the project outcomes and result 
valorisation. The information in a lightweight SWOT subjective by nature 

SWOT analysis aims to identify the key internal and external factors seen as important to 
achieving an objective. A SWOT analysis groups key pieces of information into two main 
categories: 

¶ internal factors – the strengths and weaknesses internal to the project 

¶ external factors – the opportunities and threats presented by the environment 
external to the project 

In ARTIST we will use an advanced model of the technique suited to iterative insight and 
decision support. Rather than mere statement of the factors, we will make use a Dynamic 
Uniform Quantified statement of the SWOT Factors: 

¶ Dynamic:  Describes the changes over time 

¶ Uniform:  All factors use same (lean) template 

¶ Quantified:  Assigns magnitudes to factors 

We will briefly highlight the reasoning for each of these factors and their implementation. 

Quantified 

A common pitfall of the SWOT method is that it runs the risk of becoming an undifferentiated 
flat “laundry list” of factors. Without quantifying the magnitude of a factor, the strength or 
importance assigned cannot be assessed. Without assigning a probability or a relevance score 
to the project, the assumed impacts cannot be derived.  

There is no objective scale that can be used to determine precisely the quantity of a certain 
factor along one of the axes. The quantification process of this inherently qualitative data is 
subjective in nature, and imprecise. Besides the value of a coarse estimate, the most 
interesting part in this quantification is not in the exact gauging, but in observing the changes 
in estimations and assignments over time.  
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Figure 4: Quantified SWOT grid 

In the quantification we will use a 1-10 scale indication. The reason for selecting this scale is 
that it can accommodate shifts in value (see also the “dynamic” section) without crossing 
subjective qualitative boundaries. A 3 state scale offers the qualitative expression of low-
medium-high. Expanding to a familiar 10 point scale allows for instance the expression that a 
factor previously qualified as “medium” has gained in strength, but is still in “medium” range.  

Magnitude refers to the “amplitude” of the factor, how strong the respondents rate the factor. 
For the project internal dimension (Strengths/Weaknesses), the second dimension is expressed 
as relevance: how relevant is the factor to the project, for the primarily external factors 
(Opportunities, Threat), the second scale is the probability of occurrence of the factor. The 
reason for having two dimensions in the quantities is the e.g. the project can have a high 
strength in a factor, but the relevance of that strength can be rather low. As an example: “Tool 
X can run on almost any mobile phone”, so this factor can have a high strength of e.g. 8/10, 
but as the demand for type X tools on mobile platforms does not exist, it would have a low 
relevance of 2/10. 

Dynamic 

As we update the SWOT every quarter, the factors and their quantifications will change over 
time. It is these changes that display evolution in insights and the observed forces acting upon 
the project. The evolution of a factor, even more than its current quantification, can provide 
the most salient points for discussion. Answering why the relevance for a certain weakness 
went up can elicit more information and discussion than a mere mention of the factor. 
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Figure 5Υ ά5ŜǎƛǊŀōƛƭƛǘȅέ ƻŦ ŀ ŦŀŎǘƻǊ ŜǾƻƭǳǘƛƻƴ ƻƴ ǘƘŜ vǳŀƴǘƛŦƛŜŘ {²h¢ ƎǊƛŘ 

 

After the initial seeding, achieved through a first round questionnaire, we will use the 
following explanations for drifts of factors across the SWOT map: 

¶ Corrections: The change is not the result of a force acting upon the factor. It is a 
correction of a previous estimate brought about by evolving insight of the estimator(s) 

¶ Internal Forces: The change is a result of a specific action or decision undertaken by 
the project actors 

¶ External Forces: The change is a result of an evolution that is not assignable to a 
specific action or decision undertaken in the project. 

Later evaluation deliverables will contain analyses of these changes.  

Uniform 

Uniformity in description simplifies the creation and maintenance of the SWOT factors. We will 
use a template based design, including both a template for a factor as well as a template for its 
proposed evolution over time.  

The templates are concise so that the barrier to creation, updates and changes is kept low 
enough to invite the broadest possible participation in the process. We also strived to make 
these templates practical to use. Each factor or factor-delta should fit on a single slide or A4 
page. This allows easy presentation, and can greatly facilitate stand up techniques in analysis 
and discussion workshops. 

The following template will be used to deliver the factor input in a uniform way. Conciseness is 
a key point to take into account as longer entries tend not to add clarity.  

Table 2: DUQ-SWOT Factor Template 

Identifier 
Simple Reference, Hierarchic if needed  
(e.g. F.1.1) 
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Date Creation Date 

Owner 
Usually the creator coordinates updates, over time, the 
maintainer of the factor can change. 

Sponsors 

Other parties supporting/sponsoring the factor 
Initially, in the seeding round, every party will provide their own 
seed factors. Overlap and similarities are bound to be discovered. 
Observing factors originated by others can elicit agreement. 
Where appropriate, parties can decide to sponsor other party’s 
factors, or merge two originally separate factors into one. In the 
latter case, an owner will be decided upon. 

Category 
Strength, Weakness, Opportunity or Threat 
(can potentially change over time) 

Scope 
Optional qualifications on reach 
(e.g. “only for Europe region”) 

Quantification Magnitude assigned 

Relevance/Probability Quantification on potential impact 

Description Short (at most 1 paragraph) description of the factor 

 

After initial seeding, later evaluations will also uniformly report on Deltas using the following 
template: 

Table 3: DUQ-SWOT Factor Delta Template 

Applies to Factor Reference(s) 

Date Creation Date 

Owner Usually the creator coordinates updates 

Sponsors Other parties supporting/sponsoring the change 

Delta Type Split/Merge/Update 

Origin Type Correction, External Force, Internal Force 

Type Proposed/Observed 

Clarification Short description of the reasoning behind the change 

Change Description As a delta from the factor 

 

This initial seeding provides the baseline and does not contain a delta section.  
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2.1.1.2 Protocol  

The following protocol is proposed to support the instrument.  

 

 

Figure 6: Dynamic Uniform Quantified SWOT Analysis Protocol 

Initiation: The deliverable lead (ATC) sends out a request for updates to all partners. As it is 
assumed that partners observe changes in factors throughout the quarter, this request serves 
merely as a reminder to send in the contribution. Proposed timing is that this reminder is sent 
no later than 4 weeks before a plenary consortium meeting. 

Response: All partners report their (new) factors or updates using the available templates. The 
latest date for responses should be 3 weeks before the plenary meeting. 

Preparation: The use case owners (ATC, Atos, Engineering & Spikes) draft a list of the factors 
and factor deltas that will be discussed during a workshop to be held at the plenary 
consortium meeting. By default all new factors as well as all deltas reported will be discussed. 
However, in case there are too many items on the list, the group will prioritize a selection. 
Triage can be based on Relevance/Probability, but also based on specific needs or 
opportunities at that point in the project’s evolution. The use case owners will also decide 
upon the practical arrangements for the workshop at the consortium meeting, given the 
expected local facilities available. 

Workshop: At the plenary consortium meeting a workshop will be held to analyse and discuss 
the selected items and their impacts on the project’s evolution. Decisions on how to boost 
desirable evolutions or mitigate undesirable evolutions can be taken. 

Reporting: The minutes of each workshop containing the items discussed as well as the 
conclusions drawn, will be included into the upcoming use cases evaluation deliverable 
(ARTIST deliverables D13.2, D13.3 respectively).  
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2.1.2 Dynamic Requirements Tracking  

2.1.2.1 Instrument Description  

The objectives of the use cases are expressed in the ARTIST project through the statement of 
use case requirements in WP12. An ongoing evaluation of the fulfillment of the requirements 
is a standard way to assess the progress towards the prescribed outcome of the use case. 
Besides the evolving fulfillment, it is also advised to track the changes in fulfillment 
expectation by the use case. Both are complementary. The fulfillment expectation not only 
gives insight into the scope evolution, but also reveals potential future state rather than 
merely being point in time measures. We will again use a fixed template to summarize full 
requirements expressed in WP12, and use a template for delta descriptions like in the previous 
method. Requirements should reference the requirements in WP12. 

We will track fulfillment expectation at three target points: 

¶ Now (T): This is the current degree of fulfillment 

¶ At project completion (E): this is the expected fulfillment of the requirement at the 
end of the project 

¶ At the end of the project + 18 months (E+18): this is the expected fulfillment of the 
requirement after the results of the project have had some time to mature in a 
commercial environment 

The reason why a simple requirement fulfillment state is not enough, is that the requirements 
in the project were not constructed as a contractual agreement between the technology 
providers and the use case owners, but rather as an expression of desirable factors by the use 
case owners. As such, it is highly likely that some expressed requirements will not be 100% 
fulfilled at the end of the project. Allowing an expression of expectation can both qualify this 
expectation as well as surface meaningful differences in interpretation of constraint and 
necessities contained in the requirement. From an internal evaluation standpoint, it could be 
argued that expectation matching rather than 100% requirement fulfillment is the intended 
goal of the internal evaluation process. 

It should also be noted that requirements in themselves evolve over time. There can be 
different reasons of why this is the case. Requirements can be initially unexpressed or 
undiscovered. Requirement satisfaction will, as a normal evolution over time, tends to drift 
downwards. The Kano model [3], originally developed as a theory for product development 
and customer satisfaction can be used as an explanatory model for these phenomena. This 
model developed by Noriaki Kano in the 1980’s classifies satisfaction quality attributes into 
different categories.  

From the requirements tracking point of view, the use cases can be thought of not only as test 
cases, but as customers of the ARTIST innovation realizations. Different attributes of the RTD 
outcomes will influence customer satisfaction. In the most basic Kano model, the correlation of 
satisfaction with requirements fulfillment is mapped into 3 categories:  

¶ Basic attributes: these represent requirements that are typically unvoiced, since 
customers just take the fulfillment of these for granted. It is only when their absence is 
discovered, that they will be voiced as an absolute must-have requirement. From the 
use-case point of view, these types of requirements are not positively influencing the 
experience, but not meeting those results in a strong negative.  
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¶ Performance Attributes: These types of requirements directly correlate to results 
achievement. These are the type of attributes that are typically found in a 
requirements description document. They refer to the kinds of features that the 
research is meant to improve. Typically, the more these requirements are met, the 
higher the resulting satisfaction with the outcome of the innovation. 

¶ Delight Attributes: These qualities represent the unexpected. They are not voiced in 
requirements since they are not known to be a need by the use case, but when the 
research presents them the can be the features that deliver “over-excitement” and 
drive adoption. 

 

 

Figure 7: The Kano Model illustrated (from http://baymard.com/blog/kano-model , retrieved 09/2013) 

 

As such, we can see that many requirements are expected to be (initially) undescribed. The 
Kano satisfaction model also explains the natural tendency of satisfaction to drift downward 
over time. This is a direct consequence of feature adoption and diffusion in an evolving 
market. A requirement satisfaction met by the project at the start, can be more critically 
challenged over the course of the project lifetime as expectations increase. Delight attributes 
drift into performance and towards basic attributes over time. As ARTIST addresses an 
innovation domain, cloud computing, that is in a phase of rapid evolution, requirements 
satisfaction drift can be expected. 

We will use the customary scale of 0% (completely unfulfilled) to 100% (complete fulfillment) 
to give sufficient granularity. As with the DUC-SWOT instrument, we will track both current 
value as well as changes in these estimates over time. We expect the changes to provide 
valuable insights into the evolution of the expectations. As before, we will use a template for 
the descriptions of the requirement satisfaction. 

 

 

http://baymard.com/blog/kano-model
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The following template will be used to track the evolution of the requirement fulfillment. 

Table 4: Dynamic Requirement TrackingTemplate 

Identifier A clear reference to a D12.1 requirement 

Date Creation Date 

Originating Use Case The requirement owner (Use Case) 

Additional Use Cases Other Use cases to which the requirement applies 

Description One sentence summary of the requirement 

Fulfillment @T 
The degree of fulfillment of the requirement at the evaluation 
time  
Scale 0 (completely unfulfilled) to 10 (complete fulfillment) 

D Fulfillment @T The quantitative difference since the last estimate 

D Fulfillment @T 
Description 

A short (one paragraph) description of the evolution in the 
estimate 

Fulfillment @E 
The degree of fulfillment of the requirement at the project end 
date  
Scale 0% (completely unfulfilled) to 100% (complete fulfillment) 

D Fulfillment @E The quantitative difference since the last estimate 

D Fulfillment @E 
Description 

A short (one paragraph) description of the evolution in the 
estimate 

Fulfillment @E+18 
The degree of fulfillment of the requirement 18 months after the 
project  
Scale 0% (completely unfulfilled) to 100% (complete fulfillment) 

D Fulfillment @E+18 The quantitative difference since the last estimate 

D Fulfillment @E+18 
A short (one paragraph) description of the evolution in the 
estimate 

 

2.1.2.2 Protocol  

The protocol for the dynamic requirements tracking instrument is very similar to that of the 
DUQ-SWOT protocol. It is indeed advisable that most of the tasks in this protocol are merged 
with their corresponding tasks in the former protocol. The main difference in this protocol is 
that in the “response” step, the activity is only performed by the use case owners, not the 
entire consortium. This is a deliberate choice since evaluation of requirement satisfaction 
should be expressed by the “customer”, not the “provider” of the feature. 
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Figure 8: Dynamic Requirements Tracking protocol 

Initiation: The deliverable lead (ATC) sends out a request for updates to the use case owners. 
As it is assumed that partners observe changes in requirement satisfaction throughout the 
quarter, this request serves merely as a reminder to send in the contribution. Proposed timing 
is that this reminder is sent no later than 4 weeks before a plenary consortium meeting. 

Response: Use Case owners report their requirement satisfaction updates using the available 
templates. The latest date for responses should be 3 weeks before the plenary meeting. 

Preparation: The use case owners (ATC, Atos, Engineering & Spikes) draft a list of the 
requirement satisfaction deltas that will be discussed during a workshop to be held at the 
plenary consortium meeting. By default all deltas reported will be presented. The use case 
owners will highlight specific requirements where fulfillment reporting Is expected to provide 
the most insight, also based on specific needs or opportunities at that point in the project’s 
evolution. The use case owners will also decide upon the practical arrangements for the 
workshop at the consortium meeting, given the expected local facilities available. 

Workshop: At the plenary consortium meeting a workshop will be held to analyse and discuss 
the selected items and their impacts on the project’s evolution. Decisions on how to boost 
desirable evolutions or mitigate undesirable evolutions can be taken. 

Reporting: The minutes of each workshop containing the requirement fulfillment deltas 
discussed as well as the conclusions drawn, will be included into the upcoming use cases 
evaluation deliverable (ARTIST deliverables D13.2, D13.3 respectively).  
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3 In -Vivo ARTIST Evaluation and Assessment Plan  

3.1 Introduction  

The two instruments described in the previous sections provide to ARTIST the means of 
assessing key information about both the project’s evolution and that of its context. In this 
section we will introduce a third instrument, a traditional evaluation framework and sub-
methodology focussed on producing detailed assessment of objective fulfilment of the ARTIST 
project through its delivered results.  

The targets of this evaluation method will be the components produced by the various ARTIST 
work packages. Achievements will be measured against stated objectives derived from the 
project’s Description of Work. Actors involved will be identified and dimensions of quality 
defined. 

3.2 Evaluation Framework  

In-vivo evaluation requires a lot of resources. Setup and planning of the choreography 
becomes important. In this section we will touch upon each of the aspects that our evaluation 
method expects to be described for each of the project objectives: 

- Target of Evaluation (TOE): The TOE are the objects of the evaluation activity, i.e. the 
concrete achievements that the project expects to provide in relation to the project 
objectives. 

- Evaluation coordinator: Each target objective of evaluation is related to achievements 
of the project activities (e.g. target of evaluation: language, responsible project 
activity: A2, etc.). A responsible for each target of evaluation is identified who shall 
coordinate the task description. 

- Actors/ perspective: For each target of evaluation different actors can be involved, 
which brings different perspectives to the evaluation results. 

- Dimensions: For each target of evaluation, the dimension(s) to be evaluated must be 
identified. The dimensions of evaluation are the specific features the project evaluates 
in order to assess the achievement of the related ARTIST objectives. 

- Evaluation metrics: In order to provide the results of the evaluation for the identified 
evaluation targets it is necessary to identify the evaluation metrics that express the 
dimension to be investigated, i.e. provide a list of parameters to be assessed in order 
to respect the stated evaluation dimension of the specific target of evaluation. The 
evaluation tools are based on these evaluation metrics. 

- Tools of evaluation: The evaluation dimensions and related evaluation metrics can be 
investigated through different evaluation tools, as an example questionnaires, 
interviews, comparison tests, statistics etc.. Once the best instrument to assess the 
evaluation dimension has been identified, the tool shall be designed or implemented 
in order to have it available for evaluation activities. 

- Criteria: the achievement of the evaluation objective is assessed on the basis of 
specific criteria, i.e. the desired level of achievement for a specific indicator, as an 
example threshold values, percentages etc… 

- Action plan: In order to complete the plan of the evaluation activity it is necessary to 
describe the main action items that can be foreseen in order to evaluate the Target of 
Evaluation towards the identified dimensions. 

- Time plan proposal: A time schedule of the action plan has to be proposed, organizing 
the distribution of the action items on the three year project. Each TOE responsible 
can propose a time plan for the evaluation activities related to the considered TOE. 
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3.3 Evaluation Objectives  

 

The main scientific and Technological (S&T) objective of the ARTIST project as laid out in the 
Description of Work is:  

To prepare, support and increase the competitiveness of the European Software and Services 
Industry in a global Cloud and SaaS business environment, ARTIST will develop a set of 
methods, tools and techniques that facilitate the transformation and modernization of legacy 
software assets and businesses. The project will create tools to assess, plan, design, 
implement, and validate an automated evolution of legacy software, sold as a good, to SaaS 
and to the cloud computing delivery model. By focusing on reusability during this transition, 
the methods and tools will be generic enough to cover future shifting efforts, e.g. deployment 
to future platform delivery paradigms. 

This main objective is broken down into a number of S&T objectives: 

¶ S&T Objective 1:  Develop a benchmarking tool to assess the maturity of the 
technology and the business model of a given software product, including auditing 
the technology limitations that constraints the value of the product in terms of 
technical performance, features, interoperability, associated costs, and deployment 
options. 

¶ S&T Objective 2: Develop a set of tools that will enable companies to precisely and 
accurately evaluate the feasibility, costs, implications and benefits of migrating from 
legacy to target frameworks and platforms, including non-technical changes, 
especially where a change in business model (such as SaaS deployment) is planned.  

¶ S&T Objective 3: Specify, develop and test a (tool-supported) customizable 
methodology to guide companies through a stepwise procedure, supported by a body 
of reusable components metamodelled (potentially 3rd party or open source), to 
migrate legacy software to a target framework or platform taking into account new 
attributes made available through that migration: 

o S&T Objective 3.1: Generate upon a generic ARTIST roadmap for migration 
projects, a specific one, fit-for-purpose migration task-decomposed roadmap 
for individual migration projects;  

o S&T Objective 3.2: Specifically, ARTIST will enable the migration to a service 
oriented and to a cloud computing platform, which will take into account key 
concerns such as SOA, security, multitenancy, parallelism, scalability and 
elasticity, performance, reliability, portability, vendor independency, SLAs, 
QoS, interfaces with databases, and provision model. This could be performed 
by extending or adapting existing related methodologies (e.g.; cf. OMG ADM 
standards) in order to address notably Cloud specific features; 

o S&T Objective 3.3: Support for efficiently handling huge volumes of 
information coming from the legacy software artefacts. This will be realized by 
working on globally improvement of scalability of the current modelling 
techniques (e.g.; model transformation, model querying, etc); 
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o S&T Objective 3.4: Support for tackling the potential heterogeneity of the 
legacy software systems to be treated by the developed approach. This will be 
realized by working on both 1) reusing and/or designing lower level 
technology-specific metamodels and 2) reusing and/or extending higher level 
generic metamodels such as OMG standards for instance; 

o S&T Objective 3.5: Support for managing the understandability and 
evolvability of legacy software systems, by providing the relevant views on 
them at different level of complexity and abstraction, as required during both 
the Reverse Engineering and Forward Engineering phases. This will be realized 
by improving the current modelling techniques (statically or dynamically); 

o S&T Objective 3.6: Specific support for dealing with service-based (or Cloud) 
software patterns and model deployment both considering behavioural and 
non-behavioural (structural) aspects, performance, security, business, etc. This 
will be realized notably by defining a set of reusable dedicated model 
transformations; 

o S&T Objective 3.7: Support for reusing already developed software 
transformation artefacts (i.e.; metamodels, transformations, specifications, 
domain models, etc.) within the context of other applications of the ARTIST 
methodology. This will be realized by providing an ARTIST repository allowing 
both storing and efficiently retrieving all these relevant modelling artefacts. 

¶ S&T Objective 4: Develop a practical method to transform the current business 
structures based on the Software as a product business model towards a sustainable 
service-based software business one, considering the dependencies between the 
technological and business actions that must be taken. 

¶ S&T Objective 5: Create a multilevel testing and validation framework, for continuous 
online validation of the application's behaviour, based on the dynamic event-based 
changes of a service enabled application 

¶ S&T Objective 6: Enhance and extend  existing certification models for service based 
application providers, particularly with a focus on migrated systems, regardless of 
whether they are provisioned as a service or not, . This certification model will be 
offered as a service (CaaS = Certification as a Service). 

Each of these S&T objectives is mapped onto project tasks and activities. This mapping is 
described in the table below 

Table 5: S&T objectives mapped to Tasks and Evaluation Targets 

Obj Short Description Work Package and Tasks Target of 
Evaluation 

1  A benchmarking tool to assess the maturity 
of the technology and the business model of 
a given software product 

WP5 – Modernization 
Assessment (T5.1,T5.2) 

Benchmarking Tool 

2 A set of tools that will enable companies to 
evaluate the feasibility, costs, implications 
and benefits of migrating from legacy to 
target frameworks and platforms 

WP5 – Modernization 
Assessment (T5.3,T5.4) 
 

Feasibility 
Assesment Tools 
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Obj Short Description Work Package and Tasks Target of 
Evaluation 

3 A tool-supported customizable methodology 
to guide companies to migrate legacy 
software to a target framework or platform  

WP6 – Modernization 
Blueprint, methodology 
and integration (T6.1, 
T6.2,T6.3,T6.4) 

Methodology 
Process Tool 

3.1 A roadmap for migration projects WP6 –  Modernization 
Blueprint, methodology 
and integration (T6.1) 
WP12 – Use Cases 
development 
(T12.2,T12.3) 

Modernization 
Roadmaps 

3.2 The migration to a service oriented and to a 
cloud computing platform 

WP7 – Meta-modelling 
for target definition and 
Cloud Delivery (T7.1,T7.2, 
T7.3) 
 

Cloud Target Meta-
Model 

WP9 – New Software 
generation by Forward 
Engineering (T9.1) 

Forward 
Engineering Tools 

3.3 Improvement of the scalability of the current 
modelling techniques to handle large 
volumes of information 

WP8 – Legacy Product 
Analysis by Reverse 
Engineering 
(T8.1,T8.2,T8.3) 
 

Reverse Engineering 
Tools 

WP7 – Meta-modelling 
for target definition and 
Cloud Delivery (T7.1,T7.2, 
T7.3) 

Meta Modeling 

3.4 Support heterogeneity of the legacy 
software systems to be treated by the 
developed approach 

WP8 – Legacy Product 
Analysis by Reverse 
Engineering 
(T8.1,T8.2,T8.3) 

Reverse Engineering 
Tools 

3.5 Improving modelling techniques to support 
understandability and evolvability at 
different levels of abstraction 

WP8 – Legacy Product 
Analysis by Reverse 
Engineering 
(T8.1,T8.2,T8.3) 
 

Reverse Engineering 
Tools 

WP10 – Common 
migration artefacts 
provisioning and 
management (T10.3) 

Common Migration 
Artefacts 

3.6 Defining a set of reusable dedicated model 
transformations for dealing with service-
based (or Cloud) software patterns and 
model deployment  

WP9 – New Software 
generation by forward 
Engineering 
(T9.2,T9.3,T9.4,T9.5,T9.6) 

Model 
Transformation Tool 

3.7 Prove an ARTIST repository allowing both 
storing and retrieving relevant modelling 
artefacts 

WP10 – Common 
migration artefacts 
provisioning and 
management 

Repository Service 
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Obj Short Description Work Package and Tasks Target of 
Evaluation 

(T10.1,T10.2,T10.4) 

4 A practical method to transform a Software 
as a product business model towards a 
sustainable service-based software business 
model 

WP5  –  Modernization 
Assessment (T5.2, T5.4) 

Business Model 
Transformation 
Method 

5 A multilevel testing and validation 
framework an application's behaviour 

WP11 – Migrated product 
testing, validation and 
certification 
(T11.1,T11.2,T11.3) 

Testing and 
Validation 
Framework 

6 Enhance and extend  existing certification 
models for service based application 
providers 

WP11 – Migrated product 
testing, validation and 
certification (T11.4) 

Certification Model 

 

Originally the DoW also specified indicative metrics for the different objectives of the ARTIST 
project. These were conceived as specified in the following table 

Table 6: indicative metrics for the ARTIST objectives from the DoW 

Obj.  Measurability and verifiability Success Criteria and When (Milestone) 

1 The tools will be applied in the use 
cases and feedback recorded and 
reported. 

Reduction of 15% of time required to establish the 
“migration process” through the ARTIST migration 
maturity benchmarking tool. 
 
Milestone 7 (Month 30) 

2 The accuracy and usefulness of the 
assessment tools will be measured 
qualitatively through the feedback of 
the end users and quantitatively 
through the accurate prediction of 
migration metrics in the use cases. 

As a minimum, the following migration metrics will be 
defined: 

- Associated costs of the migration 
- Estimated benefits (cost saving &/or revenue 

growth) 
- ROI and NPV of the migration 
- Payback period of the migration 
- Technical feasibility of the migration including: 

deployment options, estimated performance, 
required technical skills. 
 

Correctness degree less than 20% (error margin) of the 
results offered by the assessment tools: Comparison 
between the results given by the tools and the real 
numbers obtained during and after the execution of the 
use case. 
 
Milestone 7 (Month 30) 

3 The methods and tools will be 
applied in 4 use cases and the 
successful migration will 
consequently be demonstrated. As 

Satisfaction considered several aspects (usefulness of the 
approach, overall performance, interoperability, 
functional aspects, suitability for each specific use case 
and technology) recorded from end users will be of at 
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Obj.  Measurability and verifiability Success Criteria and When (Milestone) 

metrics will be measured in each 
case the overall performance can be 
quantified, usability (ease of use) of 
the approach, satisfaction degree. 

least 90%. 

Milestone 7 (Month 30) 

3.1 The generic migration roadmap will 
be instantiated into the 4 use cases, 
generating specific blueprints for 
each scenario. The adequacy of the 
roadmap for each specific scenario 
will be evaluated mainly through the 
delta between the generic nature of 
it and the specific add-ons that are 
required for each use case. 

The needs of adaptation of the generic migration 
roadmap to the specific instantiated ones will be less 
than 30% of add-ons in each use case. 

 

Milestone 1 (Month 3) and Milestone 9 (Month 36) 

3.2 The ARTIST methodology will 
consider cloud computing non-
functional requirements such as 
security, multitenancy, scalability, 
performance, QoS, and so on. The 
completeness of the topics tackled 
will be measured against the 
requirements of the clouds 
environments selected for each of 
the 4 use cases. Test cases will also 
include the validation of specific 
features such as performance 
improvement with the use of elastic 
resources. 

The ARTIST methodology will cover the 90% of the 
requirements regarding cloud aspects coming from the 
specific use cases. 

Milestone 5 (Month 18) and Milestone 7 (Month 30) 

3.3 The methodology and tooling will be 
applied on real industrial use cases 
covering large legacy systems. This 
will imply the creation and handling 
of large and complex models, which 
will allow demonstration of the 
scalability of the proposed 
framework. 

Use case components will be successfully categorized to 
the developed stereotype models in the 90% of the 
examined cases. External services must be integrated in 
at least one of the use cases, in order to demonstrate the 
added value and alleviation of migration effort. 

Milestone 5 (Month 18) and Milestone 7 (Month 30) 

3.4 The same methods and tools will be 
applied on two different types of 
software environments, i.e.; Java (2 
use cases) and .NET (2 use cases). 
This will demonstrate the capability 
of the proposed framework to 
manage heterogeneity. 
Furthermore, different providers 
may be considered for deployment. 

At least 2 different cloud providers and two software 
environments (.NET and Java) will be supported by 
ARTIST framework. 

 

Milestone 7 (Month 30) 

3.5 The methodology and tooling will be 
applied in its entirety on several 
legacy systems coming from 
different application domains. The 
evaluation of the modernized 

The ARTIST solution will be applied on 4 different use 
cases implemented using 2 different legacy technologies 
(Java & .NET) in order to ensure the 
generality/universality of the developed solution. 
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Obj.  Measurability and verifiability Success Criteria and When (Milestone) 

systems (e.g., in terms of bug 
frequency, quality attributes based 
on metrics) and feedback from 
developers gained from expert 
interviews will allow measuring the 
degree of understandability and 
evolution readiness provided by the 
proposed framework. Furthermore, 
the evaluation of obtained results 
using the metrics defined in WP4 
and feedback from WP 12 will 
contribute also to measuring the 
degree of successfulness of the 
proposed solution. 

Also, the produced systems will be tested according to 
the initial legacy systems in order to ensure the validity 
of the process results (notably attested by a dedicated 
certification, cf. S&T Objective 6). 

 

Milestone 7 (Month 30) 

3.6 Model transformations defined for 
supporting behavioural and no 
behavioural aspects will be 
evaluated to accomplish at least the 
needs of the use cases. For at least 
one use case the existence and 
deployment of more than one 
version will be pursued and the 
toggling between them based on 
different usage patterns. 

At least transformations for the four use cases will be 
developed and rigorously tested (cf. S&T Objective 5).  

At least for one Cloud infrastructure, different usage 
patterns will be developed which allow for rapid change 
of deployment strategies. 

Milestone 6 (Month 24) and Milestone 7 (Month 30) 

3.7 The methods and tools will be 
applied in the use cases and the 
successful use of the repository will 
consequently be demonstrated. 

By developing modernization 
support for real industrial use cases 
comprising different kinds of legacy 
systems and target platforms, we are 
able to evaluate the reuse potential 
of concrete artefacts and the ability 
of the repository to discover and 
exploit this potential established in 
one use case for the other use cases. 

The repository tracks among other meta-data which 
models are reused and where. This makes it possible to 
define and evaluate reuse metrics that measure the 
reuse potential of artefacts and ensures the 
effectiveness of reuse support of the repository and the 
connected tools. 

Milestone 7 (Month 30) 

 

4 The ARTIST methods and tools will 
support the transformation of 
business structures towards 
sustainable business models. The 
completeness of the ARTIST 
approach will be evaluated by 
measuring the number of Cloud 
based business models analysed and 
included in the ARTIST solution. 
Furthermore through the 
implementation of the use cases the 
reduction of time in the inclusion of 

At least 4 cloud-based business models will be included 
in the ARTIST solution. 

Reduction of 20% of time required to introduce 
innovative cloud based business models in the 
organization. 

Milestone 7 (Month 30) 
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Obj.  Measurability and verifiability Success Criteria and When (Milestone) 

innovative business models by 
following the ARTIST solution will be 
also measured. 

5 Transform the existing test cases for 
the legacy application use cases in 
order to be used for the SOA based 
approach and enrich them with 
more specific test cases that target 
distributed service environments. 
Compare the results between the 
original legacy system and migrated 
application for consistency. 

Create events that would disrupt the 
service behaviour and observe the 
launching of the testing and 
validation case and the final 
outcome of this process.  

At least for the 4 use cases of ARTIST, migration support 
of test cases will be developed. 

Reduction of 20% of time required to compare the 
legacy system and the migrated system w.r.t. behavioural 
equivalence and migration goals. 

 

Milestone 7 (Month 30) 

6 A certification model gains value 
when different certification 
authorities support it in order to 
increase its application. The ARTIST 
certification model will measure this 
impact by means of number of 
Public Authorities and certification 
bodies that have shown interest.  

At least 1 public authority and or 1 certification body 
will have to have interest on supporting the ARTIST 
certification model. 

Milestone 7 (Month 30) 

 

3.4 Evaluation Actors  

ARTIST is a method and tool inclusive support system for software production. Both the 
qualities of the production support, as well as the qualities of the results produced as an 
output of the process need to be taken into account. Three different broad perspectives can 
be taken in this respect: 

- The people owning the products and businesses that need ARTIST to modernize their 
activities 

- The people involved in the execution of the modernization 
- The people that are the users of the end result of the modernized system 

It is clear that in a given setup the classes are not necessarily discrete and on person can be 
active in multiple roles. 

Another useful dimension of actor classification is from the perspective of technicality. In 
industry a distinction is colloquially labelled as “business” versus “technical”. This does not 
imply that the “business” people are poorly technically skilled or that the “technical” people 
have poor business skills. It is merely a nomenclature that evolved labelling the different roles 
in the business processes involved in IT industry with regard to their domains of expected 
expertise and responsibility. 
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Combining both dimensions gives us a total of six different primary groups of actors that each 
are potentially involved in the ARTIST evaluation. Each of those can have different priorities 
and objectives, and perspectives on quality can vary across the different groups. 

Table 7: Evaluation Actor Classification 

 Business Technical 

Owner CEO CTO 

Executor PM 
Analyst 

Architect 
Developer 

User Software User Operator 
Integrator 
Maintainer 

 

A third useful distinction to make in considering evaluation is the relation of the evaluating 
actor to the ARTIST project itself. Persons directly involved or very close to the projects, which 
we can label as “insiders”, can be expected to have a lot more knowledge of the system under 
evaluation, both explicit and tacit, whereas “external” actors, those not closely related to the 
R&D effort will have to learn about the project’s technologies, processes and goals through the 
assets provided by the project. The former groups qualitative and methodological perspectives 
can also be expected to be naturally aligned with that of the project, be it that diversity and 
heterogeneity in the ARTIST scope can produce trade-offs more or less in line with individual 
cases. The quality perspectives of the “external” actors are to be discovered, and the 
perception of quality is also expected to be more influenced by the in-situ knowledge transfer 
as well as the inherent qualities of the evaluated targets of evaluation. 

 

3.5 Evaluation Dimensions  

An evaluation dimension specifies a quality perspective. These quality dimensions are typically 
labelled by what we know as the “-ilities”, even if some do not follow that linguistic pattern. 
Examples include “Reusabilty”, “Interoperability”, “Efficiency” or “Robustness”. A method or 
development cannot score 100% across all quality perspectives. During development, 
decisions have to be taken which involve trade-offs between the different dimensions. Some 
of the quality dimensions reinforce each other. For example, maintainability and reliability of 
an application are positively correlated. Other dimensions are inversely related, and require a 
trade-off. Increasing in one usually implies decreasing the other. As an example, think of 
portability and usability, both desirable features, but increasing usability might imply 
sacrificing portability, or vice versa. 

The following figure from [5] illustrates the mutual impact of quality attributes. 
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Figure 9: Mutual Impact of Quality Attributes 

Each of the targets of evaluation can be assessed according to multiple dimensions. It is 
important to specify the dimensions so that the actors involved in a certain evaluation can 
correctly interpret the expected point of view and the trade-offs implied. 
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3.6 Evaluation Plan  

Each target of evaluation is to be accompanied by a proposed evaluation plan specifying the 
elements as described by the evaluation framework. Each target of evaluation is assigned an 
evaluation owner in alignment with the main workpackage responsible for producing the 
assets under evaluation. The owner coordinates the evaluation activities related to the TOE, 
and the involvement of other partners involved in those activities. For each dimension of 
evaluation, the owner provides action items for its evaluation line, including the selection of 
tools for the evaluation and the description of the criteria to be used during evaluation. A 
proposed time schedule will be included distributing the activities over the years. 

The following table lists the Target of Evaluation and the partner owning the evaluation. 

Table 8: Evaluation Targets and Owners 

 Target of Evaluation Evaluation Owner 

1 Benchmarking Tool TECHNALIA 

2 Feasibility Assessment Tool TECHNALIA 

3 Methodology Process Tool ICCS 

4 Performance Analysis Framework ICCS 

5 Cloud Target Meta Modelling ICCS 

6 Forward Engineering Tools TUWIEN 

7 Reverse Engineering Tools INRIA 

8 Common Migration Artefacts ATOS 

9 Repository Services Fraunhofer 

10 Business Model Transformation Method TECHNALIA 

11 Testing and Validation Framework TUWIEN 

12 Certification Model TECHNALIA 

 

A proposed Target of Evaluation Plan will be presented for each in the following sections. 
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3.6.1 Target of Evaluation 1: Benchmarking Tool  

3.6.1.1 Target of Evaluatio n 

The benchmarking tool characterizes the metrics and indicators of the business and technical 
dimension of the legacy application and the company providing a maturity assessment for 
being Cloud Compliant (at technical and business and process level). This maturity assessment 
tool (MAT) renders the initial (before migration) and final desired (after migration) situation of 
the application from a set of metrics and indicators values. 

Table 9: Evaluation Plan for Benchmarking Tool 

Actor(s) Dimension Metric Tool Criteria Action Plan 

CEO, PM, 
CTO, 
Analyst, 
Architect 

Availability % Availability 

MTRS 

MTBSI 

MTBF 

Amazon 
CloudWatch 

90% of 
availability 

Final evaluation metrics 
determination and selection 

Acquisition/development of 
the tools for evaluating the 
metrics 

Metrics evaluation on 
prototypes Y2 

Metrics evaluation on final 
tools 

CEO, PM, 
CTO, 
Analyst, 
Architect 

Usability  Completion Rates 

Task Time 

Task Level 
Satisfaction 

SUM 

Questionnaires Completion 
rate >= 95% 

Task time <= 
Maximum task 
time (to be 
determined for 
each task) 

Task level 
satisfaction 
>=80% of 
Medium (from 
a set of 
possible values 
of very low, 
low, medium, 
high, very high) 

SUM >=80% for 
the 85% of the 
tasks. 

 

Final evaluation metrics 
determination and selection 

Acquisition/development of 
the tools for evaluating the 
metrics 

Metrics evaluation on 
prototypes Y2 

Metrics evaluation on final 
tools 

CEO, PM, 
CTO, 
Analyst, 
Architect 

Reliability MG accuracy 

High level 
recommendations 
accuracy 

Positioning accuracy 

Technical 
Feasibility Tool 
(TFT) 

Business 
Feasibility Tool 
(BFT) 

Questionnaires 

No errors 
encountered 

Final evaluation metrics 
determination and selection 

Acquisition/development of 
the tools for evaluating the 
metrics 

Metrics evaluation on 
prototypes Y2 

Metrics evaluation on final 
tools 
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3.6.1.2 Actors involved in the evaluation  

The actors that will participate in the evaluation are the tool users: 

¶ CEO and PM : Both users will be in charge of answering questions related to the 
business and process aspects of the assessment. They will evaluate all the dimensions. 

¶ CTO, Analyst, and Architect: These users will use the benchmarking tool by answering 
the questions related to the technical aspects of the assessment. They will evaluate all 
the dimensions. 

3.6.1.3 Dimensions of evaluation  

For the evaluation of the benchmarking tool the following dimensions will be addressed: 

¶ Availability: Availability1 is the ratio of time a system or component is functional to the 
total time it is required or expected to function. This can be expressed as a direct 
proportion (for example, 9/10 or 0.9) or as a percentage (for example, 90%). In the 
case of the benchmarking tool this will be evaluated as the ratio of time the tool is up 
and operational.  

¶ Usability: Usability is the ease of use and learnability of a human-made object2. The 
object of use can be a software application, website, book, tool, machine, process, or 
anything a human interacts with. In this case the usability of the benchmarking tool 
will be measured. 

¶ Reliability: The term reliability3 refers to the ability of a computer-related hardware or 
software component to consistently perform according to its specifications. In theory, 
a reliable product is totally free of technical errors. With respect to the benchmarking 
tool reliability will be analysed considering the accuracy of the results provided by the 
tool. Benchmarking tool provides three sets of results: 

o Migration goals 

o High level migration recommendations 

o Initial and final situation of the application with respect to its maturity to be 
cloud compliant at technical and business levels. 

These results will be compared to other results (such as the results obtained by the 
feasibility tools) in order to evaluate their consistency with other related results. 

  

                                                           
1
 http://whatis.techtarget.com/definition/Reliability-Availability-and-Serviceability-RAS  

2
 http://en.wikipedia.org/wiki/Usability  

3
 http://whatis.techtarget.com/definition/Reliability-Availability-and-Serviceability-RAS 

http://en.wikipedia.org/wiki/Software_application
http://en.wikipedia.org/wiki/Tool
http://en.wikipedia.org/wiki/Machine
http://whatis.techtarget.com/definition/reliability
http://whatis.techtarget.com/definition/Reliability-Availability-and-Serviceability-RAS
http://en.wikipedia.org/wiki/Usability


D13.1. – Use Case Evaluation Methodology Version: v1.1 – Final, Date: 14/10/2013 

Project Title: ARTIST Contract No. FP7-317859 

                                                                                                                    www.artist-project.eu 

Page 36 of 81 

3.6.1.4 Evaluation metrics  

The following metrics have been established for measuring the dimensions to be evaluated for 
the benchmarking tool: 

¶ Availability metrics: There are several ways to measure availability. We will use 
availability metric defined in ITILv3 [Reference: http://www.itil-officialsite.com/]. 

Ϸ ὃὺὥὭὰὥὦὭὰὭὸώ
   

  
 ρππϷ                 

¶ Usability metrics4: For the usability dimension, some tasks to be performed (and over 
which the usability metrics will be evaluated) will be defined. These tasks will cover the 
whole functionality of the benchmarking tool (i.e: answer the technical questionnaire). 
The metrics to be evaluated are: 

o Completion Rates: Often called the fundamental usability metric, or the 
gateway metric, completion rates are a simple measure of usability. It's 
typically recorded as binary metric (1=Task Success and 0= Task failure).  

o Task time: Total task duration 

o Task Level Satisfaction: Difficulty of the task 

o Single Usability Metric (SUM): There are times when it is easier to describe 
the usability of a system or task by combining metrics into a single score, for 
example, when comparing competing products or reporting on corporate 
dashboards. SUM is a standardized average of measures of effectiveness, 
efficiency of satisfaction and is typically composed of 3 metrics: completion 
rates, task-level satisfaction and task time 

¶ Reliability metrics: As introduced in previous section, for the benchmarking tool, the 
reliability of the results provided by this tool will be measured. 

o Accuracy of the migration goals extracted from the user 

o Comparison of the similarity of the high level recommendations and the 
migrations tasks provided by the TFT 

o Comparison of the results obtained by the business and technical feasibility 
tools and the positioning obtained by the benchmarking tool. If the 
benchmarking tool provides as a result a wide migration gap at business or 
technical level, the effort for that migration should be high. 

3.6.1.5 Tools of Evaluation 

¶ Tools for evaluating availability: The benchmarking tool will be offered as a service in 
the Cloud. The availability metrics will be measured using the Amazon Cloud Watch 
monitoring tool. 

¶ Tools for evaluating usability: For the usability metrics, questionnaires will be 
performed to the users. 

                                                           
4
 http://www.measuringusability.com/blog/essential-metrics.php 

http://www.measuringusability.com/blog/completion-rates.php
http://www.measuringusability.com/SUM/index.htm
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¶ Tools for evaluating reliability: The reliability of the results will be measured using the 
following tools and techniques: 

o Migration goals: End-user questionnaires 

o High level recommendations: Technical Feasibility Tool will be used to 
compare the results of the benchmarking tool with the migration tasks 
provided by the Technical Feasibility Tool. 

o Application positioning: TFT and BFT will be used to inspect their results and 
compare them to the ones obtained by the benchmarking tool. 

3.6.1.6 Acceptance Criteria 

The following acceptance criteria have been defined for the metrics to be evaluated with 
respect to benchmarking tool: 

¶ Availability: Availability metrics should reach at least 90% 

 

¶ Usability : At least the values of these metrics have to be: 

o Completion rate >= 95% 

o  Task time <= Maximum task time (to be determined for each task) 

o Task level satisfaction >=80% of Medium (from a set of possible values of: very 
low, low, medium, high, very high) 

o SUM >=80% for the 85% of the tasks. 

¶ Reliability: No incoherencies found when comparing the results of the different tools. 

3.6.1.7 Action Plan 

The following action plan is proposed for the evaluation of the Benchmarking tool: 

¶ Final evaluation metrics determination and selection 

¶ Acquisition/development of the tools for evaluating the metrics 

¶ Metrics evaluation on prototypes Y2 

¶ Metrics evaluation on final tools 

Table 10: Timing Proposal for Benchmarking Tool Action Plan 

Action Items M12-24 M24-36 

¶ Final evaluation metrics 
determination and selection 

x  

¶ Acquisition/development of 
the tools for evaluating the 
metrics 

x  

¶ Metrics evaluation on 
prototypes Y2 

 x 
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¶ Metrics evaluation on final 
tools 

 x 

 

3.6.2 Target of Evaluation 2: Feasibility Assessment Tools   

3.6.2.1 Target of Evaluation  

These tools namely Technical Feasibility Tool (TFT) and Business Feasibility Tool (BFT) will semi-
automatically evaluate the effort and propose migration technical tasks to be performed for a 
potential migration, as well as the potential impact of the change in the business model will 
have in a company (by evaluating the impact in the processes, in the cost structure and in the 
business model). 

Table 11: Evaluation Plan for Feasibility Assessment Tool 

Actor(s) Dimension Metric Tool Criteria Action Plan 

PM, 
Analyst, 
Architect 

Flexibility Component 
model for Java 
and .NET 

Static analysis 
of Java and 
.NET code 

Incorporation 
of new 
historical data 
in the tool 

The support of 
different 
business 
models will be 
evaluated 

Uses Cases Supporting of all 
the characteristics 
of use cases 

¶ Final evaluation metrics 
determination and selection 

¶ Acquisition/development of 
the tools for evaluating the 
metrics 

¶ Metrics evaluation on 
prototypes Y2 

¶ Metrics evaluation on final 
tools 

 

PM, 
Analyst, 
Architect 

Usability Completion 
Rates 

Task Time 

Task Level 
Satisfaction 

SUM 

Interviews 
and 
questionnair
es 

Completion rate 
>= 95% 

Task time <= 
Maximum task 
time (to be 
determined for 
each task) 

Task level 
satisfaction >=80% 
of Medium (from a 
set of possible 
values of very low, 
low, medium, 
high, very high) 

SUM >=80% for 
the 85% of the 
tasks. 

 

¶ Final evaluation metrics 
determination and selection 

¶ Acquisition/development of 
the tools for evaluating the 
metrics 

¶ Metrics evaluation on 
prototypes Y2 

¶ Metrics evaluation on final 
tools 

 

CEO and 
CTO 

Reliability Migration tasks 
accuracy 

Migration effort 
accuracy 

Manual 
migration 
development 

Correctness 
degree less than 
20% (error margin) 

¶ Final evaluation metrics 
determination and selection 

¶ Acquisition/development of 
the tools for evaluating the 
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CBA estimation 
accuracy 

Processes 
estimation 
accuracy 

metrics 

¶ Metrics evaluation on 
prototypes Y2 

¶ Metrics evaluation on final 
tools 

 

3.6.2.2 Actors involved in the evaluation  

The following actors will be involved in the evaluation: 

¶ CEO and CTO: As they are the final users of the results provided by the feasibility 
assessment tools. They will decide whether to migrate or not based on the results 
from the feasibility assessment tools. 

¶ PM, Analyst, Architect: These actors are the main direct users of the feasibility 
assessment tools. PM (and CEO) will use the BFT to obtain the metrics related to the 
business feasibility of the migration while analyst and architect will use the TFT to 
extract the required effort and migration tasks. 

3.6.2.3 Dimensions of evaluation  

The feasibility assessment tools are divided in two different tools: TFT and BFT. 

For the TFT the following dimensions will be evaluated: 

¶ Flexibility: [Reference McGraw-Hill Dictionary of Scientific and Technical Terms] Software 
flexibility can be defined as the ability of software to change easily in response to 
different user and system requirements. 
In the context of TFT, flexibility will be measure as the ability to support different 
inputs (Java or .NET code) and to be adapted to different conditions (changes in the 
historical data available). 

¶ Reliability of the results: The term reliability5 refers to the ability of a computer-related 
hardware or software component to consistently perform according to its 
specifications. In theory, a reliable product is totally free of technical errors. With 
respect to the TFT reliability will be analysed considering the accuracy of the results 
provided by the tool. That is: 

o Accuracy on the migration tasks proposed for each legacy component. 

o Accuracy on the migration effort estimated for each migration task and for a 
migration project. 

¶ Usability of the tool: Usability is the ease of use and learnability of a human-made 
object. The object of use can be a software application, website, book, tool, machine, 
process, or anything a human interacts with. In this case the usability of the TFT will be 
measured. 

For the BFT the following dimensions will be evaluated: 

                                                           
5
 http://whatis.techtarget.com/definition/Reliability-Availability-and-Serviceability-RAS 

http://whatis.techtarget.com/definition/reliability
http://en.wikipedia.org/wiki/Software_application
http://en.wikipedia.org/wiki/Tool
http://en.wikipedia.org/wiki/Machine
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¶ Flexibility: Software flexibility can be defined as the ability of software to change easily 
in response to different user and system requirements. 
In the context of BFT, flexibility will be measure as the ability to support different 
business models. 

¶ Reliability of the results: The term reliability refers to the ability of a computer-related 
hardware or software component to consistently perform according to its 
specifications. In theory, a reliable product is totally free of technical errors. With 
respect to the BFT reliability will be analyzed considering the accuracy of the results 
provided by the tool. That is: 

o Accuracy on the CBA metrics. 

o Accuracy on the processes suggested to be changed when performing the 
migration 

o Accuracy of the simulations and business models  

¶ Usability of the tool: Usability is the ease of use and learnability of a human-made 
object. The object of use can be a software application, website, book, tool, machine, 
process, or anything a human interacts with. In this case the usability of the BFT will be 
measured. 

3.6.2.4 Evaluation metrics  

The following metrics have been established for measuring the dimensions to be evaluated for 
the feasibility assessment tools: 

¶ Flexibility:  

o For the TFT: The flexibility of the TFT will be evaluated analysing the 
supporting of: 

Á Component model for Java and .NET 

Á Static analysis of Java and .NET code 

Á Incorporation of new historical data in the tool 

o For the BFT: The support of different business models will be evaluated. 

¶ Usability: For the usability dimension, some tasks to be performed (and over which the 
usability metrics will be evaluated) will be defined. These tasks will cover the whole 
functionality of both TFT and BFT (i.e: import the legacy code into TFT). The metrics to 
be evaluated are: 

o Completion Rates: Often called the fundamental usability metric, or the 
gateway metric, completion rates are a simple measure of usability. It's 
typically recorded as binary metric (1=Task Success and 0= Task failure).  

o Task time: Total task duration 

o Task Level Satisfaction: Difficulty of the task 

o Single Usability Metric (SUM): There are times when it is easier to describe 
the usability of a system or task by combining metrics into a single score, for 

http://whatis.techtarget.com/definition/reliability
http://en.wikipedia.org/wiki/Software_application
http://en.wikipedia.org/wiki/Tool
http://en.wikipedia.org/wiki/Machine
http://www.measuringusability.com/blog/completion-rates.php
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example, when comparing competing products or reporting on corporate 
dashboards. SUM is a standardized average of measures of effectiveness, 
efficiency of satisfaction and is typically composed of 3 metrics: completion 
rates, task-level satisfaction and task time 

 

¶ Reliability: The reliability of the results provided by both tools will be measured by 
comparison between the results given by the tools and the real numbers obtained 
during and after the execution of a concrete migration project. 

3.6.2.5 Tools of Evaluation 

The tools used for performing the evaluation will be: 

¶ Flexibility evaluation: Flexibility will be evaluated by executing the 4 use cases in the 
project and evaluating if the assessment feasibility tools supports all the possible 
alternatives and different characteristics of each use case. 

¶ Usability evaluation: Usability evaluation will be performed through interviews with 
the users of the tools. 

¶ Reliability: The reliability of the results will be measured using the following tools and 
techniques: 

o Performing of manual migration projects to compare the effort provided by 
the tools and real migration efforts. 

3.6.2.6 Acceptance Criteria 

¶ Flexibility: At least the following requirements should be fulfilled: 

o .NET and Java Support in TFT (component models, migration tasks and stati 
analysis of code) 

o Mechanisms to incorporate historical data available 

o Support of the difference business models needed by the four ARTIST use 
cases. 

¶ Usability : At least the values of these metrics have to be: 

o Completion rate >= 95% 

o  Task time <= Maximum task time (to be determined for each task) 

o Task level satisfaction >=80% of Medium (from a set of possible values of very 
low, low, medium, high, very high) 

o SUM >=80% for the 85% of the tasks. 

¶ Reliability: Correctness degree less than 20% (error margin) of the results offered by 
the assessment tools. Comparison will be done between the results given by the tools 
and the real numbers obtained during and after the execution of the use cases. 

http://www.measuringusability.com/SUM/index.htm
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3.6.2.7 Action Plan 

The following plan is proposed for the evaluation of the TOE: 

¶ Final evaluation metrics determination and selection 

¶ Acquisition/development of the tools for evaluating the metrics 

¶ Metrics evaluation on prototypes Y2 

¶ Metrics evaluation on final tools 

Table 12: Timing Proposal for Feasibility Assessment Tool Action Plan 

Action Items M12-24 M24-36 

¶ Final evaluation metrics 
determination and selection 

X  

¶ Acquisition/development of 
the tools for evaluating the 
metrics 

X  

¶ Metrics evaluation on 
prototypes Y2 

 X 

¶ Metrics evaluation on final 
tools 

 X 

 

3.6.3 Target of Evaluation 3: Methodology Process Tool (MPT)  

3.6.3.1 Target of Evaluation  

The Methodology Process Tool acts as an “umbrella” for all ARTIST tools guiding all involved 
stakeholders in each step of the workflow for the migration of a legacy application. Based on 
the particular requirements of the legacy application and the outcomes of the assessment in 
the pre-migration phase, MPT generates a specialized workflow and monitors the progress to 
the migration for each step. 

Table 13: Evaluation Plan for Methodology Process Tool 

Actor(s) Dimension Metric Tool Criteria Action Plan 

Analyst, 
Engineer  

Flexibility Customization of 
methodology for a 
particular migration 
project  

MPT 
Customization 
Engine 

Methodology 
customization for all 
ARTIST Use Cases 

Choose two 
migration scenarios 
and define the 
features / 
processes of 
methodology 
customization that 
each scenario will 
evaluate.  

Apply the scenarios 
to MPT 

Apply all use cases 
to MPT 

Analyst, 
Engineer 

Inter-operability Communication 
with the other 

Interfaces with 
the other ARTIST 

Communication 
with all ARTIST tools 
as defined in the 

Validate the 
interface and 
communication 
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ARTIST Tools Components overall 
methodology 
workflow 

between MPT and 
each ARTIST Tool 

Analyst, 
Engineer 

Reusability Allow for and 
propose reuse of 
artefacts 

Interfaces with 
the other ARIST 
Components and 
Repository so as 
to propose reuse 
of artefacts 

Propose the reuse 
of artefacts in two 
use cases 

In one of the 
ARTIST Use cases, 
artefacts stored in 
the repository 
should be reused in 
the migration and 
modernization 
process. 

Analyst, 
Engineer 

Usability Complete and 
Intuitive user 
interface for guiding 
through the 
migration process 

MPT front-end Users accept the 
quality of the 90% 
of the front-end 
elements (wizards, 
forms etc.)  

Circulate 
questionnaires 
through which the 
users will evaluate 
each and every 
element of the 
front-end 

Analyst, 
Engineer 

Maintain-ability Allow for adapting 
the methodology 
instantiation and 
customization  

MPT 
Customization 
Engine 

Change the rules for 
the methodology 
instantiation in one 
of the use cases 

In one of the 
scenarios, the 
analyst should be 
able to change the 
customization rules 
and intervene 
manually in the 
migration process 

 

3.6.3.2 Actors involved in the evaluation  

The actors involved in this process are the analysts and engineers that perform the migration 
and modernization of the legacy application. It is expected the evaluation will be performed by 
both the migration coordinators (managers/directors) and the lower ranked analysts and 
engineers who are responsible for specific tasks of the overall process.  

3.6.3.3 Dimensions of evaluation  

The dimensions that are evaluated in MPT are the following:  

¶ Flexibility 

¶ Interoperability 

¶ Reusability 

¶ Usability 

¶ Maintainability 

3.6.3.4 Evaluation metrics  

The evaluation metrics are carefully selected to meet each evaluation dimension applied in 
MPT. The metrics are both qualitative and quantitate focusing mainly on the rich user 
experience though the front-end and the migration effectiveness though the methodology 
customization and instantiation. 

3.6.3.5 Tools of Evaluation 

We do not foresee usage of specific tools for this evaluation besides the MPT elements 
themselves. 
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3.6.3.6 Acceptance Criteria 

The criteria are related with the evaluation metrics as applied on the projects’ use cases. 

3.6.3.7 Action Plan 

The action plan includes two iterations, one in Y2 and one in Y3 of the project. In the first 
iteration the basic functionality of the MPT will be evaluated while in the final one the 
complete set of features and operations. In both iterations the various actions will be defined 
around the use cases so as to effectively evaluate all the aforementioned dimensions in real 
migration scenarios. More specifically, in the first iteration we expect to focus on two use 
cases each one of which will evaluate different dimensions and specific phases of the 
migration process and in Y3 all use cases will be applied to the MPT in an end-to-end fashion. 

Table 14: Timing Proposal for Methodology Process Tool Action Plan 

Action Items M12-24 M24-36 

Choose two migration scenarios and 
define the features / processes of 
methodology customization that each 
scenario will evaluate.  

Apply the scenarios to MPT 

Apply all use cases to MPT 

X 

 

 

 

 

 

X 

 

 

 

 

 

 

 

X 

Validate the interface and 
communication between MPT and each 
ARTIST Tool 

X X 

In one of the ARTIST Use cases, 
artefacts stored in the repository 
should be reused in the migration and 
modernization process. 

 X 

Circulate questionnaires through which 
the users will evaluate each and every 
element of the front-end 

X X 

In one of the scenarios, the analyst 
should be able to change the 
customization rules and intervene 
manually in the migration process 

 X 
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3.6.4 Target of Evaluation 4: Performance Analysis Framework   

3.6.4.1 Target of Evaluation  

The ToE in this case is the Performance Analysis Framework that is implemented in WP7. This 
tool is expected to initialize cloud services, install necessary benchmarks and trigger their 
execution. It is also responsible for collecting the measurements and populating the provider 
models. This tool should be evaluated with regard to its ability to automatically implement the 
aforementioned processes in diverse providers and provide meaningful information to the 
parties that use it. 

Table 15: Evaluation Plan for Performance Analysis Framework 

Actor(s) Dimension Metric Tool Criteria Action Plan 

Technical 
Executor/User 

Interoperabi
lity 

Number of 
supported 
providers 

Web interface 
functionality 

At least two 
providers 

Define the necessary providers for 
support 

Test the functionality of the web 
tool through an evaluation group 
of end users 

Check test selection, 
measurement setup, experiment 
finalization and storage of 
information 

 

Technical 
Executor/User 
(depends on 
whether the 
evaluation is 
performed in the 
pre or post 
migration phase) 

Usability Automatic 
installation/
execution. 
Available 
information 

Querying tools 
for retrieving 
necessary 
information, 
Visualization of 
information. 
Web interface 

Statistical 
information 
should include 
average and 
standard deviation 
values, number of 
executions etc. 

Test the functionality of the web 
tool through an evaluation group 
of end users 

Check test selection, 
measurement setup, experiment 
finalization and storage of 
information 

 

Business/technic
al owner 

Coverage Number 
and type of 
supported 
application 
types/benc
hmarks 

Web interface 
functionality 

Representative 
application types 
based on 
experience and 
use case 
components 

Conclude to the application 
categories that need to be 
included  

Select the relevant benchmark 
tests through which the former 
will be represented 

Check use case components 
relation to the selected categories 

 

 

3.6.4.2 Actors involved in the evaluation  

The involved actors initially contain the business and technical owner, who may use this 
information in order to select the best performing service between a number of candidates of 
the same or different providers, based on the application at hand. This choice also affects the 
total cost of the migrated application. 
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The technical executor or user may also be involved, in case the role includes the setup and 
usage of the performance analysis tool and the execution of measurements. Especially the 
latter may monitor the performance of the services during the post-migration phase. 

3.6.4.3 Dimensions of evaluation  

The specific ToE may be evaluated with regard to the following dimensions: 

¶ Interoperability refers to the ability to launch a variety of benchmark tests against 
different provider services. 

¶ Coverage refers to the included benchmarks and how these represent sufficiently real 
world applications. 

¶ Usability refers to the acquisition of meaningful statistics and their availability in the 
provider models or other form of querying method. 

3.6.4.4 Evaluation metrics  

The evaluation metrics may be summarized as follows: 

¶ Number of supported providers 

¶ Type and number of benchmark tests used 

¶ Statistical information provided 

¶ Automatic installation (boolean) 

3.6.4.5 Tools of Evaluation 

Tools of evaluation include: 

¶ Querying tools of either the repository (WP10) or the tool itself should provide 
information.  

¶ Usage of the web interface developed by the tool to evaluate its functionality. 

¶ Visual inspection of the models in order to check the included performance 
information 

3.6.4.6 Acceptance Criteria 

The following acceptance criteria may be followed: 

¶  At least two providers should be supported for benchmarking. 

¶ Benchmarking results should include the necessary tests for covering application 
variety, for example as this is expressed by the use case component types  

¶ Provided statistics should include aspects such as average value and standard 
deviation.  

¶ Results should be automatically stored in the models. 

3.6.4.7 Action Plan 

The action plan includes: 

¶ Define the necessary providers for support 

¶ Conclude to the application categories that need to be included  

¶ Select the relevant benchmark tests through which the former will be represented 

¶ Check use case components relation to the selected categories 

¶ Define the statistical metrics that will be included 

¶ Test the functionality of the web tool through an evaluation group of end users 
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o Check test selection, measurement setup, experiment finalization and storage 
of information 

Table 16: Timing Proposal for Performance Analysis Framework Action Plan 

Action Items M12-24 M24-36 

Define the necessary providers for support 

 

X  

Conclude to the application categories that need to be included X  

Select the relevant benchmark tests through which the former will be represented X  

Define the statistical metrics that will be included X  

Test the functionality of the web tool through an evaluation group of end users 

 

 X 

 

3.6.5 Target of Evaluation 5: Cloud Target Meta Modelling   

3.6.5.1 Target of Evaluation  

The ToE in this case is the metamodel defined in WP7 for describing cloud provider features 
and its ability to describe features and characteristics of various types of cloud services. This 
metamodel needs to be rich enough in order to create model instances that contain sufficient 
information with regard to their intended usage within the project. 

Table 17: Evaluation Plan for Cloud Target Meta Modelling 

Actor(s) Dimension Metric Tool Criteria Action Plan 

Technical 
Executors,  

 

Reusability and 
Portability vs 
Usability 

Requirements set for 
feature details 

Review of model 
instances 

Comparable 
descriptions of 2 
providers 
including needed 
features 

1. Abstract 
provider 
features 
(M18) 

2. Create 
metamodel 
and model 
instances 
(M24) 

3.  Review 
model 
instances 
(M24) 

Business 
Owners 

Usability Inclusion of rich cost 
descriptions 

Review of 
metamodel 
information and 
model instances 

Ability to 
precalculate the 
cost of a running 
service for 
different usage 
scenarios 

1. Abstract 
provider 
features 
(M18) 

2. Create 
metamodel 
and model 
instances 
(M24) 

3. Use model 
instances to 
precalculate 
costs (M24) 
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3.6.5.2 Actors involved in the evaluation  

Technical Executors are involved in this evaluation, since through the provided models they 
would be able to choose the target platforms that fulfil their requirements. 

Furthermore, with regard to cost aspects, Business Owners could evaluate whether the 
combined usage of the WP5 tools and the cost descriptions of providers can give enough 
insight as to whether the migration would make sense. 

3.6.5.3 Dimensions of evaluation  

In the case of the metamodel, we have two conflicting factors. On one hand, the approach 
should be generic enough in order to cover various provider features, thus abstracting to 
common levels of descriptions. However some providers may offer more advanced and diverse 
services, which implies that in order to capture as many entities as possible, one should leave 
out “exotic” features. Thus a trade-off is apparent between reusability, interoperability and 
portability on one hand and efficiency (to describe all the features) and usability (regarding 
usage of the exotic features) on the other. 

3.6.5.4 Evaluation metrics  

The evaluation metric in the case of the cloud target metamodel is the requirements set by the 
remaining WPs of ARTIST, with relation to the anticipated information in the metamodel and 
the according models resulting from it.  

3.6.5.5 Tools of Evaluation 

In order to evaluate the metamodel, one may create models of providers in order to check the 
expression ability of the former in capturing the various characteristics of each provider. Thus 
creation of concrete provider descriptions will indicate the degree of completeness one can 
achieve with the specific ARTIST product. 

3.6.5.6 Acceptance Criteria 

Acceptance criteria for this case would be to develop the models for services of two different 
cloud providers, with the ability to directly compare their features based on given inputs. 
Furthermore, the ability to pre-calculate costs based on anticipated usage scenarios would be 
needed at the business level. 

3.6.5.7 Action Plan 

The action plan consists of the following points: 

¶ Create an abstraction of features for cloud providers (M18) 

¶ Produce the metamodel for expressing these features and model instances (M24) 

¶ Send the resulting models to the ARTIST project (mainly WP5 and WP9) to check their 
contents and information and provide feedback on necessary alterations (M25) 

¶ Apply the necessary changes based on the feedback received (M30) 

Table 18: Timing Proposal for Cloud Target Meta Modelling Action Plan 

Action Items M12-24 M24-36 

Create an abstraction of features for 
cloud providers 

x  

Produce the metamodel for expressing 
these features and model instances 

x  
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Send the resulting models to the ARTIST 
project (mainly WP5 and WP9) to check 
their contents and information and 
provide feedback on necessary 
alterations 

 x 

Apply the necessary changes based on 
the feedback received 

 x 

 

3.6.6 Target of Evaluation 6: Forward Engineering Tools   

3.6.6.1 Target of Evaluation  

The target of evaluation is the Cloud Application Modeling Language (CAML) and a set of 
model transformations that operationalizes this language. CAML is based on UML and (i) 
enables the representation of models from the reverse-engineering perspective and the 
forward-engineering perspective and (ii) provides guidance in terms of optimization patterns 
for turning cloud-independent models into cloud-specific models from which cloud-optimized 
application code can be generated as a prerequisite for the deployment on the selected cloud 
environment. To turn cloud-independent models into cloud-specific models, dedicated model-
to-model and model-to-text transformations are developed.  

In the following table, the evaluation plan for the forward engineering tools is defined. 

Table 19: Evaluation Plan for Forward Engineering Tools 

Actor(s) Dimension Metric Tool Criteria Action Plan 

Developer Efficiency - Size and complexity 
of the input and 
output models 

- Developed solution 
of the transformation 
problem 

Production-like 
environment as a 
test bed 

Ratio between 
execution times of 
model 
transformations 
and the growing 
size and complexity 
of input and output 
models should be 
close to linear 

- Define test 
scenarios  

- Measure the 
defined 
performance and 
scalability metrics 

- Analyse and 
interpret the 
measured results 

CTO, PM, 
Architect 

Flexibility Addressing of: 

- different application 
domains  

- computation and 
data intensive 
applications that show 
different and 
significant peaks in 
resource consumption 

- different software 
technologies, 
including Java and 
.Net 

- different 
architectures, 
including desktop and 
webtop client-server 

- partial as well as a 

Case studies 
regarding the 
ARTIST use cases 

In accordance with 
DoW success 
criteria: 

 - 90 % of the 
requirements 
regarding the cloud 
aspects of the 
ARTIST use  

- Two different 
cloud providers  

- Two different 
software 
technologies  

- Assessment of 
ARTIST use cases 

- Analyse and 
interpret the 
results of the 
forward 
engineering 
process 
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complete migration 

Developer Reusability To what extent 
generically defined 
model 
transformations can 
be reused in concrete 
transformation 
scenarios  

Delta 
computation of 
generic and 
specific model 
transformations 

In accordance with 
the success 
criterion of DoW: 

- Less than 30% of 
“add-ons” in each 
use case 

- Collection of 
generically 
developed model 
transformations 

- Collection of 
model 
transformation 
specific to an 
ARTIST use case 

- Computation of 
the delta between 
the generic model 
transformations 
and refinements 
on them 

- Analyse and 
interpret the 
comparison 
results 

CTO, Developer Integrity Number of correctly 
produced results 

- State-of-the-art 
software testing 
tools 

- Analysis of event 
logs and 
traceability links 
between model 
artefacts 

Design / 
Correctness by 
construction should 
give the required 
evidence of precise 
/ accurate 
realization 

- Application of 
state-of-the-art 
software testing 
approaches / 
techniques 

- Ensure that the 
fundamental 
principle of the 
correctness by 
construction is 
applied 

 

3.6.6.2 Actors involved in the evaluation  

In order to evaluate the forward engineering tools, the following actors are expected to be 
involved. 

¶ CTO, PM and Architect, as they are considered as potential users of the modelling 
support provided by the forward engineering tools and guide the overall migration 
process 

¶ Developers, since they are responsible to customize the tools provided by the forward 
engineering phase and apply them to specific scenarios 
 

3.6.6.3 Dimensions of evaluation  

In the context of the forward engineering phase, the aim is to consider four main dimensions 
of evaluation that determine the successful achievement of the ARTIST objectives. The 
selected dimensions are in accordance with the dimensions presented in previous section and 
refined for the purpose of evaluating the tools developed for the forward engineering phase. 

¶ Efficiency: Regarding efficiency, the focus is on evaluating the performance and 
scalability of the applied MDE techniques, especially of the developed model 
transformations. As it is expected that the input models and output models grow in 
size and complexity over time, it needs to be ensured that the execution performance 
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of the developed model transformations and their application to real-world industrial 
scenarios do not critically limit the feasibility of the overall migration process. 

¶ Flexibility: In the context of flexibility, the coverage of different migration scenarios 
and the considered target environments play an important role. The ARTIST use cases 
rely on different software technologies, including Java and .Net, and require different 
cloud properties to achieve the pursued migration goals. Hence, the forward 
engineering tools need to be flexible enough to deal with the variety imposed by the 
ARTIST use cases as well as the peculiarities of the selected cloud providers and their 
environments. In this respect, the representational capabilities of the provided 
modelling support needs to cope with the required variety. 

¶ Reusability: The reuse of model transformations developed in the context of the 
forward engineering phase is one major design rationale. As a consequence, they need 
to be generically defined to ensure their reuse and refined to a specific migration 
scenario to meet the particular migration requirements / goals of these scenarios. 
Clearly, it needs to be ensured that the effort to adapt such generic model pays off 
compared to a development of the model transformations from scratch. 

¶ Integrity: Most important regarding integrity is the correctness of the produced results 
of the model transformations applied in the forward engineering phase.  
 

3.6.6.4 Evaluation metrics  

Regarding the efficiency dimension, the aim is to address evaluation metrics that refer to the 
size and complexity of the input and output models and the developed solution of the 
transformation problem. To evaluate the flexibility of the forward engineering tools, the 
selected ARTIST use cases provide already a broad spectrum of variety as they (i) refer to 
different application domains such as e-government, media asset management, social 
networks and natural disaster management systems, (ii) are computation and data intensive 
applications that show different and significant peaks in resource consumption, (iii) rely on 
different software technologies, including Java and .Net, (iv) are based on different 
architectures, including desktop and webtop client-server, and (v) require partial as well as a 
complete migration. With respect to the reusability dimension, the main interest is to measure 
to what extent generically defined model transformations can be reused in concrete 
transformation scenarios for which refinements on the generic model transformations are 
expected. Finally, regarding integrity, the evaluation metric refers to the number of correctly 
produced results of the forward engineering phase mainly in terms of models and generated 
application code from these models. 

3.6.6.5 Tools of Evaluation 

Regarding the efficiency of the forward engineering tools, performance and scalability tests 
need to be executed in a production-like environment and by relying on real-world models 
provided through the ARTIST use cases. Based on these models, experiments can be set up 
which allow to investigate on efficiency aspects. In order to evaluate the flexibility of the tools 
for the forward engineering, case studies are conducted on the basis of the ARTIST use cases. 
With respect to evaluating the reusability of generic model transformation in the forward 
engineering, the plan to is compute the delta between these generic model transformations 
and concrete refinements on them for the ARTIST use cases. Finally, regarding integrity, the 
use of state-of-the-art software testing tools is employed and the analysis and interpretation 
of event logs and traceability links between produced model artefacts is conducted. 
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3.6.6.6 Acceptance Criteria 

Regarding the acceptance criteria for the efficiency, the ratio between execution times of 
model transformations and the growing size and complexity of input and output models 
should be close to linear. The evaluation results for the flexibility dimensions needs to be in 
accordance with the success criterion defined for the overall ARTIST methodology, which shall 
cover 90 % of the requirements regarding the cloud aspects of the ARTIST use cases (see 
success criterion for objective 3.2 of DoW). Furthermore, the tools for the forward engineering 
phase need to able to cope with at least two different cloud providers and two different 
software technologies (see success criteria for objective 3.4 of Dow). Regarding the reusability 
dimension, the criterion for success is measured according to the need to adapt the generic 
model transformations in the forward engineering phase to the specifically refined ones for 
the ARTIST use case, which should be less than 30% of “add-ons” in each use case. Finally, 
regarding the integrity, the aim is to apply the fundamental principles of correctness by 
construction [REF]. 

3.6.6.7 Action Plan 

¶ Efficiency – Performance and Scalability test plan 
o Define test scenarios in terms of input and output models, model 

transformations to be tested, and the concrete performance and scalability 
metrics to be measured 

o Measure the defined performance and scalability metrics 
o Analyse and interpret the measured results 

¶ Flexibility – Coverage test plan 
o Assess the ARTIST use cases to be migrated by investigating their 

representation on a model level and the capabilities of developed model 
transformation to automatically refine these models towards cloud 
environments 

o Analyse and interpret the results of the forward engineering process 

¶ Reusability  Validation plan for model transformation reuse 
o Provide collection of generically developed model transformations 
o Provide collection of model transformation specific to an ARTIST use case 
o Compute the delta between the generic model transformations and 

refinements on them 
o Analyse and interpret the comparison results 

¶ Integrity – Correctness validation plan 
o Application of state-of-the-art software testing approaches / techniques 
o Ensure that the fundamental principle of the correctness by construction is 

applied during the development of the tools for the forward engineering 
phase 

The following table contains the proposed time schedule for the given action plan. 

Table 20: Timing Proposal for Forward Engineering Tools Action Plan 

Action Items M12-24 M24-36 

Efficiency  X 

Flexibility  X 

Reusability  X 

Integrity  X 
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3.6.7 Target of Evaluation 7 : Reverse Engineering Tools   

3.6.7.1 Target of Evaluation  

In the case of (model driven) reverse engineering activities in ARTIST (i.e., Model Discovery + 
Model Understanding), the evaluation could be realised according to two main aspects: 

1. Providing a sufficient support from two main different families of legacy systems, i.e., 
Java/JEE and C#/.NET. – cf. S&T Objectives 3.4 and 3.5. 

2. Providing the required scalability for dealing with real legacy systems (and 
corresponding artifacts) of important size – cf. S&T Objective 3.3. 
 

Table 21: Evaluation Plan for Reverse Engineering Tools 

Actor(s) Dimension Metric Tool Criteria Action Plan 

(Modernization) 
Architect and 
Integrator 

(Reverse 
Engineering) 
Component’s 
Developer 

Coverage Number of covered 
aspects from the 
ARTIST use cases 
(both from Java/JEE 
and C#/.NET) 

Empirical evaluation by 
jointly the use case 
providers and model 
discovery/understanding 
component’s providers 

At least all the 
important 
aspects must be 
covered (some 
less important 
parts of the 
systems could be 
ignored)  

1. Identify in the 
use cases which 
are the 
fundamental 
parts to be 
treated 

2. Compare this 
with the support 
as provided by 
reverse 
engineering 

3. Determine 
whether new 
components 
have to be added 
to the toolbox 

(Modernization) 
Architect and 
Integrator 

(Reverse 
Engineering) 
Component’s 
Developer 

Scalability % of modelled 
elements/artifacts 
according to the need 
of the forward 
engineering phase 

Evaluation by the model 
discovery/understanding 
component’s providers, 
could be (semi-
)automated in some 
cases 

100% of the 
required data for 
forward 
engineering must 
be modelled 
(some not 
necessary parts 
of the systems 
could be 
ignored) 

1. Identify in the 
use cases (cf. 
forward 
engineering 
activity) which 
are the 
fundamental 
parts to be 
treated 

2. Compare this 
with the support 
as provided by 
reverse 
engineering 

3. Determine 
whether existing 
component s 
have to be 
enhanced 

 

3.6.7.2 Actors involved in the evaluation  

The (Modernization) Architects and Integrators are the ones that will be concretely designing, 
building (by reusing) and deploying the reverse engineering solution by picking components 
from the ARTIST Model Discovery and Understanding toolboxes.  



D13.1. – Use Case Evaluation Methodology Version: v1.1 – Final, Date: 14/10/2013 

Project Title: ARTIST Contract No. FP7-317859 

                                                                                                                    www.artist-project.eu 

Page 54 of 81 

The (reverse engineering) component’s Developers are the ones that are actually developing 
the different components that are part of these two toolboxes. 

Thus, the collaboration between these different categories of actors will be required in order 
to perform the evaluation. 

3.6.7.3 Dimensions of evaluation  

As described before, and related with several S&T Objectives of the ARTIST project, coverage 
and scalability are the two main concerns to evaluate when it comes to reverse engineering. 

Coverage is important as the ARTIST project use cases (and also more general enterprise 
contexts) are made of legacy systems relying on various heterogeneous (legacy) technologies. 
Thus, ensuring the largest coverage than possible can bring more added values to reverse 
engineering techniques. 

Scalability is also fundamental as legacy systems are quite often large applications composed 
of numerous and voluminous software artefacts (source code, data files, etc.). Being able to 
handle this complexity in terms of size is thus a key point in reverse engineering. 

3.6.7.4 Evaluation metrics  

For coverage, it will mainly consist in observing the difference between the different required 
parts of the legacy systems that can actually be reverse engineered and all the important parts 
of this system. 

For scalability, it will rather consist in computing the % of the legacy artefacts that can be 
actually represented as models without penalizing too much the overall performance of the 
reverse engineering techniques. 

3.6.7.5 Tools of Evaluation 

For coverage, it is difficult to propose precise formal metrics to evaluate this dimension. This 
evaluation will be rather based on empirical experiments/studies based on the observation of 
the initial legacy systems and of the obtained results with the reverse engineering techniques 

For scalability, it may be possible to automate a bit more the evaluation process. Some 
benchmarks could be realized in order to measure the % of a given legacy artefact that can be 
modelled without preventing the reverse engineering techniques to perform correctly. 

3.6.7.6 Acceptance Criteria 

For coverage, reaching 100% coverage is impossible as legacy systems can take too many 
different forms and rely on too many different technologies. In the context of ARTIST, we will 
limit the evaluation to the Java/JEE + C#/.NET use cases and to the parts of the legacy systems 
which are strictly required for the forward engineering process to perform correctly. 

For scalability, the problem and solving approach will be the same: the objective is to be able 
to load and handle (as models) the legacy artefacts coming from the different use cases by 
keeping reasonable performances. 

3.6.7.7 Action Plan 

For coverage, the following action plan is proposed: 

¶ Identify in the use cases which are the fundamental parts to be treated (and identify 
related legacy technologies), cf. forward engineering group and use cases providers. 
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¶ Compare this with the support as provided by reverse engineering at a given point in 
time, summarize the results in a clear, concise and simple way. 

¶ According to these obtained results, determine whether new components have to be 
added to the toolbox (or new features from existing components). 

For scalability, the following action plan is proposed: 

¶ Identify in the use cases (cf. forward engineering activity) which are the fundamental 
parts to be treated for the remainder of the overall ARTIST process to perform 
correctly. 

¶ Compare this with the support as provided by reverse engineering at a given point in 
time, summarize the results in a clear, concise and simple way. 

¶ According to these obtained results, determine whether existing component s have to 
be enhanced (or eventually new components developed in particular cases). 

Table 22: Timing Proposal for Reverse Engineering Tools Action Plan 

Action Items M12-24 M24-36 

Legacy technologies/use cases 
Coverage 

X X 

Scalability (use cases context) X X 

 

3.6.8 Target of Evaluation 8: Common Migration Artefacts   

3.6.8.1 Target of Evaluation  

The common migration artefacts are products consumed during the execution of some tasks 
performed in migration of legacy applications to the Cloud, according to the ARTIST 
methodology. These common artefacts, whose production is complex and costly, can be 
reused in many similar situations where legacy application in a particular domain needs to be 
migrated to Cloud. In the context of ARTIST, whose migration methodology is driven by 
modelling techniques, typical reusable artefacts are domain specific model to model (M2M) 
transformations, model to text (M2T) transformation, meta-models and UML profiles. 

Table 23: Evaluation Plan for Common Migration Artefacts 

Actor(s) Dimension Metric Tool Criteria Action Plan 

Use Case Owners 

Architect/Developer 

Reusability Percentage of 
reusable artefacts 

Interviews  At least 30% 
of reusable 
artefacts. 

Interview with 
use case 
owners 

Architect/Developer Usability Number of reported 
bugs still opened 

Bug Tracker Less than 10% 
unsolved. 

Recording 
Tracker open 
issues 

Architect/Developer Portability Percentage of efforts 
required for 
portability 

Interviews. 
Time recording 
tool. 

Less than 30% 
in efforts. 

Interviews with 
artefacts 
developers. 

Time-recording 
of artefacts 
development 

Architect/Developer Maintainability Percentage of efforts 
required for 

Interviews. 
Time recording 

Less than 30% 
in efforts. 

Interviews with 
artefacts 
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maintainability tool. developers. 

Time-recording 
of artefacts 
development 

Architect/Developer Interoperability Percentage of 
composed artefacts 

Interviews. 
ARTIST 
repository 

More than 
30%. 

Interviews with 
artefacts 
developers. 

Inspection of 
ARTIST 
repository 

Architect/Developer Flexibility Percentage of 
adaptable artefacts 

Interviews. 
ARTIST 
repository 

More than 
20%. 

Interviews with 
artefacts 
developers. 

Inspection of 
ARTIST 
repository 

Architect/Developer Efficiency Percentage of 
migration task time 
reduction by applying 
the artefact 

Software 
profiling tool. 

More than 
50% 

Time-recording 
(profiling) of 
artefacts 
execution 

Use Case Owners 

 

Availability Percentage or missing 
required artefacts 

Interviews. More than 
90% 

Interviews with 
use case 
owners 

 

3.6.8.2 Actors involved in the evaluation  

The evaluation of the common migration artefacts can be conducted by those ARTIST end-
users that will use them ultimately and can evaluate their usefulness and fit-for-purpose in the 
context of the migration projects they conducted. Attending the classification described in 
section 3.4, these users are those involved in the execution of the modernization, in particular 
those users with technical background, notably architects and developers. Attending the third 
distinction in that section, this asset evaluation can only by ‘insiders’ who own a deep 
knowledge of the system under the migration process and can evaluate the which common 
artefacts are usable and whether they fit for the purpose, within the migration methodology, 
they are intended for. 

3.6.8.3 Dimensions of evaluation  

Common migration artefacts are intended to be reusable and sharable artefacts required to 
perform some migration tasks defined within the ARTIST methodology in a wide range of 
migration situations, and application domains, aiming at simplifying the migration process, not 
requiring end-users to create them from scratch. Therefore, important dimensions to be 
considered are: 

¶ Reusability: are these common artefacts reusable in the migration of legacy 
applications similar to those they were built for? That is, did the appliance of these 
artefacts succeeded for its purpose when they were applied in the migration of legacy 
application implemented with similar technologies in the same application domain?  

¶ Usability: are these common artefacts useful for the purpose they were designed for? 
Do they offer the results they were designed for? Do they fit for the purpose they were 
designed for? Are they usable, free of errors? 
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¶ Portability: can these artefacts being adapted to be used in another similar context 
than the one they were designed for, with minimum changes? In other words, can 
they be modified to be applied to a wider range of situations? 

¶ Maintainability: can these artefacts being adapted to evolutionary changes in the 
context of applicability they were designed for? 

¶ Interoperability: can some artefacts been combined together to fulfil more complex 
migration requirements than those they were designed for? 

¶ Flexibility: can the artefacts being applied to fulfil migration tasks in a context slightly 
different than the one they were conceived for? 

¶ Efficiency: are the artefacts contributing to perform the migration task in an efficient 
manner? 

¶ Availability: are the artefacts required to fulfil a specific migration task in concrete 
domain available? 

3.6.8.4 Evaluation  metrics  

The different dimensions of the evaluation will be evaluated with the following metrics: 

¶ Reusability: ARTIST common artefacts should be reusable for both Java and .NET use 
cases, including Petstore testbed. Criteria: percentage of artefacts over the total, that 
are reused in two or more use cases. 

¶ Usability: ARTIST common artefacts should be useful for both Java and .NET use cases, 
including Petstore testbed. Criteria: number of bugs or issues reported (and not fixed) 
by use case owners during the usage of those artefacts. 

¶ Portability: some ARTIST common artefacts should be migrated from Petstore to Java 
use cases with low cost. Similarly, common migration patterns as artefacts should be 
migrated from Java to .NET with low cost. Criteria: percentage of efforts required to 
port the artefacts from one technology (e.g. Java) to another (e.g. .NET) for common 
migration patterns, over the efforts required to build the original artefacts. 

¶ Maintainability: ARTIST common artefacts should be easily adapted to evolutionary 
changes produced in the materialization of the use cases. Criteria: percentage of 
efforts required to introduce evolutionary changes over the total efforts required to 
build the original artefacts. 

¶ Interoperability: Criteria: percentage of the number of aggregated artefacts produced, 
over the total number of atomic artefacts, by combining, importing or chaining some 
of the atomic ones. 

¶ Flexibility: Criteria: percentage of artefacts over the total existing that were produced 
by adapting existing ones, created for a slightly purpose, in a new applicability context. 

¶ Efficiency: Criteria: percentage of time reduction obtained by applying the artefact in a 
concrete migration task, after applying efficiency improvements. 

¶ Availability: Criteria: 100% minus the percentage of the number of missing artefacts 
required to materialize the ARTIST use cases. 

3.6.8.5 Tools of Evaluation 

The tools for measuring the evaluation criteria defined above are: 

¶ Reusability: Accounting the number of artefacts over the total, that are reused in two 
or more use cases. Tool: Interviews with use case owners. 

¶ Usability: Accounting the number of bugs or issues reported (and not fixed) by use 
case owners during the usage of those artefacts. Tool: Bug tracker 
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¶ Portability: Accounting the efforts required to port the artefacts from one technology 
(e.g. Java) to another (e.g. .NET) for common migration patterns, over the efforts 
required to build the original artefacts. Tool: Interviews with artefact developers. 
Quarterly reports. Time spent recording. 

¶ Maintainability: Accounting the efforts required to introduce evolutionary changes 
over the total efforts required to build the original artefacts. Tool: Interviews with 
artefact developers. Quarterly reports. Time spent recording. 

¶ Interoperability. Accounting the number of aggregated artefacts produced, over the 
total number of atomic artefacts, by combining, importing or chaining some of the 
atomic ones. Tool: Interviews with artefact developers. Inspection of ARTIST 
repository. 

¶ Flexibility. Accounting the  number of artefacts over the total existing that were 
produced by adapting existing ones, created for a slightly purpose, in a new 
applicability context. Tool: Interviews with artefact developers. Inspection of ARTIST 
repository. 

¶ Efficiency. Measure of time reduction obtained by applying the artefact in a concrete 
migration task, after applying efficiency improvements. Tool: software profiling tool. 

¶ Availability. Accounting the number of missing artefacts required to materialize the 
ARTIST use cases. Tool: Interviews with use case owners. 

3.6.8.6 Acceptance Criteria 

The acceptance criteria estimated for the above defined evaluation metrics are the following: 

¶ Reusability: at least 30% of reusable artefacts. 

¶ Usability: less than 10% unsolved. 

¶ Portability: less than 30% in efforts. 

¶ Maintainability: less than 30% in efforts. 

¶ Interoperability: more than 30%. 

¶ Flexibility:  more than 20%. 

¶ Efficiency: more than 50% 

¶ Availability: more than 90% 

3.6.8.7 Action Plan 

The action plans proposed for the above defined evaluation metrics are the following: 

¶ Reusability: Interview the use case owners about used artefacts after the 
materialization of use cases. Identification of those artefacts reused in different use 
cases. 

¶ Usability: Recording Tracker report on reported bugs after the materialization of use 
cases. Reporting the number of unsolved issues. 

¶ Portability:  Time-recording during implementation of portability changes.  Interview 
the artefact developers about the required changes to migrate some artefacts to be 
used within another technology than the one they were originally conceived for. 
Measure the efforts required for these portability changes from the reported efforts in 
quarterly reports, if these figures are available. Alternatively, prompt developers to 
estimate these figures.   

¶ Maintainability: Time-recording during implementation of evolutionary changes. 
Interview the artefact developers about the required changes to introduce these 
evolutionary changes at the end of the development of these artefacts. Measure the 
efforts required for these evolutionary changes from the reported efforts in quarterly 
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reports, if these figures are available. Alternatively, prompt developers to estimate 
these figures. 

¶ Interoperability: Interview the artefact developers about the combined artefacts after 
their development. Inspection of the ARTIST repository 

¶ Flexibility:  Interview the artefact developers about the adapted artefacts after their 
development. Inspection of the ARTIST repository. 

¶ Efficiency: Time recording using a profiling tool of the time required to apply concrete 
artefacts, when apply, like in case of M2M or M2T transformations, during the 
materialization of use cases. 

¶ Availability: Interviews with use case owners, after the materialization of the use 
cases, about the availability of required common migration artefacts. 

Table 24: Timing Proposal for Common Migration Artefacts Action Plan 

Action Items M12-24 M24-36 

Interviews with use case owners  X 

Recording Tracker open issues  X 

Time-recording of artefacts 
development 

X X 

Interview with artefacts developers X X 

Inspection of ARTIST repository  X 

Time-recording (profiling) of artefacts 
execution 

X X 

 

3.6.9 Target of Evaluation 9: Repository Services   

3.6.9.1 Target of Evaluation  

This target of evaluation is the repository services consisting of the ARTIST repository, the 
ARTIST marketplace and the Eclipse integration of the former two components. As stated in 
the ARTIST objective 3.7 the repository services should 

¶ Support storing and efficient retrieval of modelling artefacts produced and consumed 
in an ARTIST migration project. This is the responsibility of the ARTIST repository 
component. 

¶ Foster reuse of modelling artefacts inside and across ARTIST migration projects. This 
objective is tackled by the ARTIST marketplace backed by the ARTIST repository. 

¶ Be accessible by the other ARTIST tools. This is addressed by the ARTIST repository 
web service API and the Eclipse integration. 

To evaluate these goals the evaluation dimensions “findability”, reuse support, interoperability 
and usability have been identified as described in table x. 

Table 25: Evaluation Plan for Repository Services 

Actor(s) Dimension Metric Tool Criteria Action Plan 
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Repository 
developers 

ARTIST use 
cases owners 

 

Findability Suitable metrics from 
information retrieval 
like precision and 
recall 

Perceived quality of 
retrieval through 
search and navigation 

Tests and test 
scenarios 

Interviews / 
questionnaire 

Results should be 
comparable or 
better than 
related 
approaches 

Perceived quality 
should be high 
(>=8 on a scale 
from 0 to 10) 

Identify related 
approaches with 
published metrics 

Define test 
scenarios 

Perform tests 

Define 
questionnaire 

Perform interviews 

Assess results 

Providers of 
ARTIST tools 

Interoperability 6 Percentage of artefact 
processing ARTIST 
tools that can access 
the repository directly 
or via the Eclipse 
integration 

Manual tests 
based on test 
scenarios 

>90% Define test 
scenarios 

Perform 
interoperability 
tests 

Assess result 

ARTIST use case 
owners 

External 
marketplace 
users 

Reuse support Quality of perceived 
reuse support 

Interview / 
questionnaire 

Perceived quality 
of reuse support 
should be high 
(>=8 on a scale 
from 0 to 10) 

Define 
questionnaire 

Implement 
questionnaire in 
marketplace 

Perform survey 

Assess result 

ARTIST use case 
owners 

External 
marketplace 
users 

Usability Perceived usability Interview / 
questionnaire 

Perceived quality 
of reuse support 
should be high 
(>=8 on a scale 
from 0 to 10) 

Define 
questionnaire 

Implement 
questionnaire in 
marketplace 

Perform survey 

Assess result 

 

3.6.9.2 Actors involved in  the evaluation  

The following actors are instrumental to the evaluation of the repository services: 

¶ Repository developers that can assess the efficiency of the retrieval functionality 

¶ ARTIST use case owners that can evaluate the work with the repository in practice 

¶ ARTIST tools providers that can assess the interoperability of the repository with their 
tool 

¶ External users of the ARTIST marketplace that can assess the quality of reuse support 
from an outside perspective 
 

                                                           
6
 The repository services can ease and enable interoperability but the actual integration with other tools 

is in the responsibility of the other tool. 
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3.6.9.3 Dimensions of evaluation  

Taking the objectives of the repository services into account the following dimensions of 
evaluation have been identified: 

¶ Findability: Developers working on the realization of the ARTIST use cases have to be 
able to efficiently store, find and retrieve artefacts from the repository. This is 
subsumed by the dimension of “findability”. The developers of the ARTIST repository 
are in the best position to conduct controlled experiments to measure metrics 
associated with artefact retrieval. The use case owners as primary users are involved 
via surveys and interviews. 

¶ Interoperability: Most of the ARTIST tools need to interact with the repository to 
exchange artefacts and meta-data. Therefore the repository has to provide APIs and 
integration possibilities that make it easy for ARTIST tools to use its services. The 
interoperability dimension is supposed to verify this. 

¶ Reuse support: Aside from being able to find and retrieve artefacts, developers also 
need additional reuse support to quickly assess the potential reusability of an artefact 
and its quality. The purpose of the reuse support dimension is to verify the 
effectiveness of the corresponding functionalities of the repository and marketplace. 

¶ Usability: A usable system that offers a pleasant user experience attracts more users 
and is better accepted. This is especially important in the context of reuse since 
oftentimes reuse activities are perceived as overhead. This effect can be minimized if 
the system is usable. The purpose of the usability dimension is to evaluate the usability 
of the repository services. 
 

3.6.9.4 Evaluation metrics  

The dimensions described in the last section will be evaluated with the following set of 
metrics: 

¶ Precision and recall or similar metrics: The effectiveness of the artefact search can be 
measured with information retrieval metrics such as precision and recall. A suitable set 
of metrics has to be identified for this purpose. The metrics can be assessed by 
scenario based tests. 

¶ Perceived “findability”: In addition to search the overall perceived effectiveness of the 
repositories search and navigation facilities will be verified by user interviews and 
surveys. The various facilities can e.g. be ranked on a scale of 0 to 10.  

¶ Percentage of tools integrated with the repository services: This metric is determined 
as the number of ARTIST tools that can access the repository directly or via the Eclipse 
integration divided by the number of ARTIST tools that are processing artefacts. 

¶ Perceived reuse support: The perceived effectiveness of the reuse support 
functionalities is assessed by user interviews and surveys. The various functionalities 
can e.g. be ranked on a scale of 0 to 10. 

¶ Perceived usability: The perceived level of usability is assessed by user interviews and 
surveys. The various functionalities can e.g. be ranked on a scale of 0 to 10. 
 

3.6.9.5 Tools of Evaluation 

The assess the evaluation metrics described in the previous section the following tools are 
employed: 

¶ Interviews with use case owners 
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¶ Surveys/questionnaires distributed to use case owners 

¶ An online questionnaire will be integrated in the ARTIST marketplace web site to 
collect feedback from external users. 

¶ Scenario based tests will be conducted by the repository developers to assess 
information retrieval metrics and interoperability. 
 

3.6.9.6 Acceptance Criteria  

As stated in the table the following acceptance criteria should be reached: 

¶ Precision and recall or similar metrics: Results should be comparable or better than 
related approaches. To verify this related approaches and their metrics will be 
surveyed. 

¶ Perceived “findability”: The average rating of the features should be 8 or better on a 
scale from 0 to 10. 

¶ Percentage of tools integrated with the repository services: Over 90% of the ARTIST 
tools dealing with artefacts should be integrated. 

¶ Perceived reuse support: The average rating of the features should be 8 or better on a 
scale from 0 to 10. 

¶ Perceived usability: The average rating should be 8 or better on a scale from 0 to 10. 
 

3.6.9.7 Action Plan 

For the assessment of the search functionality (“findability”) the following action plan is 
proposed: 

¶ Set up: 
o Identify related approaches with published metrics as a baseline for 

comparison 
o Define test scenarios to measure the chosen metrics 
o Define questionnaire for use case owners 

¶ Execution: 
o Perform the tests at the end of every 6 months starting with M24 since before 

that there will probably not be enough content in the repository to get 
meaningful metrics 

o Perform survey / interviews at the end of every 6 months starting with M24 
o Assess the results 

For the assessment of the interoperability the following action plan is proposed: 

¶ Set up: 
o Define test scenarios with ARTIST tool providers 

¶ Execution: 
o Perform interoperability tests every 6 months starting M18 
o Assess result 

For the assessment of reuse support and usability the following action plan is proposed: 

¶ Set up: 
o Define questionnaire for use case owners 
o Implement questionnaire in marketplace 

¶ Execution: 
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o Perform survey every six months starting with M24 since by then the first 
really usable prototypes of the GUI components (marketplace and Eclipse 
Integration) are expected 

o The online survey will permanently collect data that will be analysed every six 
months 

o Assess result 

Table 26: Timing Proposal for Repository Services Action Plan 

Action Items M12-24 M24-36 

Identify relevant information retrieval 
metrics and published values 

X  

Define test scenarios X  

Define questionnaire X  

Implement metrics in repository X  

Implement questionnaire in 
marketplace 

X  

Perform interviews / surveys X X 

Perform tests  X X 

Assess results X X 

 

3.6.10 Target of Evaluation 1 0: Business Model Transformation Method 
(BMTM)   

3.6.10.1 Target of Evaluation  

The Business Model Transformation Method consists on several components: 

1) A process kit: a collection of processes that have been identified as essential for an 
ideal company that offers software as a service. These processes are not only 
described with words but also modelled in a graphical way. 

2) The process-related tasks in the methodology: the ARTIST methodology includes a 
dimension related to the organizational processes that a product oriented company 
must change in order to become a service oriented one. 

3) The business-related tasks in the methodology: the ARTIST methodology includes a 
dimension related to the strategic tasks to define the new business model and the 
impact on the application architecture. 

Table 27: Evaluation Plan for Business Model Transformation Method 

Actor(s) Dimension Metric Tool Criteria Action Plan 

CEO 

Quality 
Manager 

Flexibility Use Case application BMTM application Use cases 
coverage 

Identification of 
business model 
and processes 
tasks 

Application of the 
BMTM 

Evaluation in its 
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flexibility 

CEO 

Quality 
Manager 

Architect 

Integrity Logical workflow 

Infinite loops 

BMTM application No error founds in 
the logical 
workflow 

No infinite loops 
found 

Identification of 
business model 
and processes 
tasks 

Application of the 
BMTM 

Evaluation in its 
flexibility 

 

3.6.10.2 Actors involved in the evaluation  

¶ CEO: The CEO will play a key role in the application of the business and process 
related tasks. 

¶ Quality Manager: This role will be in charge of defining the new processes for a 
service oriented company using as template the process kit provided. 

¶ Architect: the architect will come into play when translating the business model 
into the technical modules of the software. 

3.6.10.3 Dimensions of evaluation  

¶ Flexibility: this dimension will evaluate how the BMTM is applicable to most cloud 
migration projects and companies. 

¶ Integrity: congruence of the business and the process tasks defined by the method, 
and the coherence in the processes modelled for the process kit. 

3.6.10.4 Evaluation metrics  

¶ Flexibility: the business and processes tasks can be applied in the four ARTIST use 
cases, covering the special characteristics of each one of them. 

¶ Integrity: the inputs and the outputs of the business and processes task follow a logical 
workflow, are consistent and no infinite loops appear. 

3.6.10.5 Tools of Evaluation 

¶ Flexibility, Integrity: usage of the BMTM in the four use cases and analysis its adequacy 

3.6.10.6 Acceptance Criteria 

¶ Flexibility: four cases covered. 

¶ Integrity: No errors found. 

3.6.10.7 Action Plan 

Table 28: Timing Proposal for Business Model Transformation Method Action Plan 

Action Items M12-24 M24-36 

Identification of business model and 
processes tasks 

Application of the BMTM 

Evaluation in its integrity and flexibility 

X 

 

X  

 

 

X 

X  
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3.6.11 Target of Evaluation 11: Testing and Validation Framework   

3.6.11.1 Target of Evaluation  

The target of evaluation is the Testing and Validation Framework, which aims at validating the 
success of the migration. In particular, the following two aspects are validated. 

1. The behavioural equivalence between the legacy software and the modernized 
software has to be shown. 

2. Non-functional requirements have to be evaluated for the modernized software in 
order to ensure that the goals of the migration have been actually achieved. 

For tackling the first aspect, i.e., to show the behavioural equivalence, we plan to employ 
regression tests. In case regression tests are already available for the legacy application, these 
tests have to be migrated to the modernized software which leads again to another migration 
project. Therefore, we aim to provide also support to migrate test cases from legacy systems 
to the modernized system. In case no or insufficient regression tests are available for the 
legacy system, means are needed to derive regression tests for the legacy system as well as for 
the modernized system. Thus, we aim at deriving tests from the reverse engineered models for 
the legacy system as well as for the modernized system. Finally, not only test cases based 
behavioural equivalence testing should be provided, but also end-user based testing is aimed 
to complement the test cases based approach. By running the legacy application and the 
modernized system in parallel, the answers from both systems to user requests can be 
compared. 

For validating the second aspect, i.e., the realization of the non-functional requirement goals, 
we aim at providing support to derive model-based reports which build on existing well-
established metrics for measuring non-functional requirements. By extracting primitive metrics 
from the systems as models, we build the basis for tools which calculate more advanced 
metrics by combining the basic metrics. Again, the derivation of advanced metrics is formalized 
as model transformations. Finally, having the reports as models allows reusing model-based 
tools for analyzing and visualizing the results. 

In the following table an overview of the evaluation plan is provided 

Table 29: Evaluation Plan for Testing and Validation Framework 

Actor(s) Dimension Metric Tool Criteria Action Plan 

CTO, Architect, 
PM 

Reliability - Coverage 
- Accuracy 

- Extended fUML 
Virtual Machine 

- Test coverage 
tools 

- Test coverage 
of => 70 % 

- Error margin 
on <= 50 % 
(model-level to 
code-level) 

o [R1] Migrate and 
generate test cases for 
the ARTIST use cases 

o [R2] Evaluating the 
coverage of these test 
cases 

o [R3] Perform the 
model-level evaluation 
of the non-functional 
requirements 

o [R4] Measure the non-
functional properties 
on code level 

o [R5] Compare the 
measures from the 
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code-level evaluation 
with the estimated 
measures from model 
level 

 

CTO, Architect, 
PM 

Usability User 
Satisfaction 
Rate 

User case studies, 
surveys, and 
interviews 

75 % of the 
users should be 
satisfied (i.e., >= 
70 % of user 
satisfaction)  

o [U1] Define one or 
more scenarios 
(example migrations) 
for the user study 

o [U2] Define a 
questionnaire 
regarding the user 
satisfaction 

o [U3] Perform the user 
case study and ask 
participants to fill out 
the questionnaires 

o [U4] Evaluate the 
questionnaires 

o [U5] Perform 
interviews with the 
users to validate the 
questionnaires’ results 

 

Developer Efficiency Time spent 
evaluating the 
migration 
success 

Controlled 
experiment 

20 % time 
reduction 

o [E1] Define one or 
more scenarios 
(example migrations) 
for the experiment 

o [E2] Ask participants to 
perform the validation 
tasks after a given 
migration 

o [E3] Measure the time 
needed for doing the 
validation manually 
and for doing the 
validation with the help 
of the testing and 
validation tools of 
ARTIST 

[E4] Compare the 
recorded time spent on 
the validation tasks 

 

3.6.11.2 Actors involved in the evaluation  

In order to evaluate the testing and validation framework, the following actors are expected to 
be involved. 

¶ CTO, PM and Architects as they are considered as potential users of the validation of 
the migration success (defining goals, validating whether these goals are 
accomplished, etc.) 

¶ Developers as they are responsible to ensure that the migrated software application 
behaves equally to the original legacy application. 
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3.6.11.3 Dimensions of evaluation  

In the context of the validation phase, the aim is to consider three main dimensions of 
evaluation that determine the successful achievement of the ARTIST objectives. The selected 
dimensions are in accordance with the dimensions presented in Section 3.5 and refined for the 
purpose of evaluating the tools developed for the validation phase. 

¶ Reliability: As the validation phase considers the testing of the behavioural 
equivalence and the evaluation of the migration goal, an important dimension of 
evaluation is the reliability in terms of the confidence the user has in the indicated 
verdicts about the behavioural equivalence, as well as the fulfilment of the migration 
goals. 
Usability: As the validation phase involves tools that interact directly with the 
architect, PM, and CTO, who may not have a deep technical understanding of the 
underlying technologies, a usable system that offers a pleasant and comprehensible 
user interface is key to the success and acceptance of the software for validating the 
migration success. 

¶ Efficiency: As the validation phase involves tools that automate the testing by 
migrating, generating, and automatically executing test cases, efficiency with respect 
to the time spent by developers to validate the migration success is an important 
evaluation dimension. 

3.6.11.4 Evaluation metrics  

Regarding the reliability dimension (the confidence of the users in the verdicts of the testing 
and validation framework), we employ two metrics. First, we employ the coverage metric of 
test cases in terms of the fraction in percent to which the test cases cover the behaviour of the 
application: a higher test coverage indicates a more trustworthy verdict. Second, we employ 
the accuracy (derivation of the actual correct value) of the model-level simulation of the 
application that is used in the validation of the non-functional goals. The accuracy can be 
measured by comparing the estimated results on model-level with the actual results obtained 
from observing the actual running application. 

Regarding the usability dimension, we plan to employ user interviews and surveys where the 
participants of a usability study evaluate their experiences while using the developed testing 
and validation framework and rank the functionalities resulting in an overall score of their 
satisfaction between 0 and 100. 

Regarding the efficiency, we employ the time needed for developers (in hours) to compare the 
legacy application and the migrated application with respect to behavioural equivalence and 
migration goals. 

3.6.11.5 Tools of Evaluation 

Regarding the coverage metric, we will use our extensions of the fUML virtual machine to 
record the exercised fraction of the modelled application from running the test cases on model 
level. For code level, we will use existing tools to measure the code coverage of test cases. 
Regarding the usability, we will perform user case studies with user interviews and surveys. 
Regarding the efficiency, we will perform controlled experiments with developers case studies 
in which we measure the time needed for validating the migration success with our without 
the testing and validation tools provided in ARTIST 

 



D13.1. – Use Case Evaluation Methodology Version: v1.1 – Final, Date: 14/10/2013 

Project Title: ARTIST Contract No. FP7-317859 

                                                                                                                    www.artist-project.eu 

Page 68 of 81 

3.6.11.6 Acceptance Criteria 

Coverage metric >= 70 % of the application should be covered by the test cases. 

Accuracy metric The estimated measures on model level should not diverge from the  
actual measures => 50 % 

Usability metric >= 75 % of the users should be satisfied (a satisfaction of >= 70 %) 

Efficiency metric Reduction of 20 % of time required to compare the legacy  
application’s behaviour with the migrated application’s behaviour, as 
well as the fulfilment of the non-functional requirements. 

3.6.11.7 Action Plan 

¶ Reliability 
o [R1] Migrate and generate test cases for the ARTIST use cases 
o [R2] Evaluating the coverage of these test cases 
o [R3] Perform the model-level evaluation of the non-functional requirements 
o [R4] Measure the non-functional properties on code level 
o [R5] Compare the measures from the code-level evaluation with the estimated 

measures from model level 

¶ Usability 
o [U1] Define one or more scenarios (example migrations) for the user study 
o [U2] Define a questionnaire regarding the user satisfaction 
o [U3] Perform the user case study and ask participants to fill out the 

questionnaires 
o [U4] Evaluate the questionnaires 
o [U5] Perform interviews with the users to validate the questionnaires’ results 

¶ Efficiency 
o [E1] Define one or more scenarios (example migrations) for the experiment 
o [E2] Ask participants to perform the validation tasks after a given migration 
o [E3] Measure the time needed for doing the validation manually and for doing 

the validation with the help of the testing and validation tools of ARTIST 
o [E4] Compare the recorded time spent on the validation tasks 

Table 30: Timing Proposal for Testing and Validation Framework Action Plan 

Action Items M12-24 M24-36 

R1-R3 X X 

R1-R5  X 

U1 X X 

U1-U5  X 

E1-E5  X 
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3.6.12 Target of Evaluation 1 2: Certification Model  

The certification model aims to generate trust in the end consumer of a SaaS application, so 
that cloud computing is further adopted. 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 topics that will be evaluated in the certification model range from technical aspects of the 
application, to the organizational aspects of the company providing the service (that is, process 
related issues on how to provide service continuity) and financial issues in order to ensure the 
service continuity, to avoid abrupt service disruption. 

Table31: Evaluation Plan for Certification Model 

Actor(s) Dimension Metric Tool Criteria Action Plan 

ARTIST User: 
Certifier 

CEO 

CTO 

Usability Satisfaction degree on: 

- Usability of the 
tool (certifiers) 

- Topics analysed 
(CEO) 

- Coverage  

Questionnaires In a scale of 1-5, 
an average of 4 

Identify 
consultants / 
certifier 

Identify use cases 
and use case 
owners 

Carry out the 
certification 
process 

Evaluate the 
satisfaction on 
the metrics 
established 

ARTIST User: 
Operator 

Public 
Administration 

Reliability Interest raised in Public 
Authorities, certification 
bodies, SME associations, 
etc. 

 

 

 

 

Evidence checking must 
include aspects from the 
three axes (business 
continuity, technical, 
organizational processes) 

Direct contact 

Contact through 
events 

Publications 

 

 

 

Evidence 
walkthrough and  
analysis 

3 

3 

Overall 1 PA 
expresses interest 

2 

Identify target 
prescribers 

Contact them 

Contact follow up 

(White-)papers 

Identify in the 
model the key 
evidences in each 
category 

ARTIST User: 
Certifier 

Availability % of time in which the 
Certification as a Service is 
up and running 

Cloud provider 
monitoring 
console 

95% In the provider 
monitoring 
console identify 
which parameters 
express the 
availability 

 

3.6.12.1 Actors involved in the evaluation  

There are several actors involved in this case: 

- Certifier / Consultant, that is the person that will execute the certification activities, 
check the evidences and provide with the label 
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- CEO and CTO: in a first instance, it will be the CEO and the CTO the people that will 
answer the questions related to the certification topics. 

- Public Administrations, Certification bodies, SME associations, prescribers of the 
certification model. 

3.6.12.2 Dimensions of evaluation  

- Usability: Usability can be measured in several ways. In this case we will focus on two 
perspectives, one is from the point of view of the certifier, and the other one from the 
point of view of the stakeholder that is being analysed. In this last case the topics 
analysed as well as the depth in which they are analysed is a key issue. 

- Reliability, also from two perspectives. One is how useful the certification model is, 
that is, how well it is satisfying a need specified by several Public Administrations, 
measured in the interest raised in these authorities or other bodies. The other 
perspective has to do with how thorough the analysis of the evidences requested to 
the companies to be certified is, and also, the coverage of these evidences with 
respect to a set of identified key issues that need to be evaluated for all certification 
levels. 
Availability: the certification model will be delivered as a service. Thus its availability 
24/7 is a must. 

3.6.12.3 Evaluation metrics  

- Satisfaction degree on: 
- Usability of the tool (certifiers), that is, how easy is the tool to use 
- Topics analysed (CEO), that is, if the topics included in the certification model are 

enough to ensure that the application provider is trustworthy in terms of business 
sustainability and service continuity. 

- Coverage of topics that is how deep each of the topics is covered. 
- Interest raised in Public Authorities, certification bodies, SME associations, etc.: Public 

authorities and other prescribers will be approached in the project timeframe in order to 
study how interesting this certification model would be to foster cloud adoption.Evidence 
checking must include aspects from the three axes (business continuity, technical, 
organizational processes). In order for the certification model to generate trust in the end 
consumer and promote the adoption of cloud computing, the evidences that will be 
checked need to cover all aspects of the certification model. 

- There are several ways to measure availability. We will use availability metric defined in 
ITILv3 [Reference: http://www.itil-officialsite.com/]. 

Ϸ ὃὺὥὭὰὥὦὭὰὭὸώ
ὃὫὶὩὩὨ ὛὩὶὺὭὧὩ ὸὭάὩὈέύὲ ὸὭάὩ

ὃὫὶὩὩὨ ὛὩὶὺὭὧὩ ὸὭάὩ
 ρππϷ 

3.6.12.4 Tools of Evaluation 

- Questionnaires: in order to evaluate the satisfaction degree, questionnaires will be 
used. These questionnaires are intended to be lightweight but providing the necessary 
answers to be able to obtain the expected values. 

- Direct contact: several organizations, potential prescribers, will be contacted mainly 
through email, face to face meeting or virtual meetings (e.g. through the SIG) 

- Contact through events: several organizations, potential prescribers, will be 
approached in events such as workshops, conferences, symposia, etc. 

- Publications: publications of papers in relevant conferences or white papers 
distributed through the ARTIST website are expected. Papers are an option to reach a 
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wider audience on the purpose and needs of having such a model in order to enable 
the cloud adoption and fulfil the European Digital Agenda, Key Action 2. 

- Evidence walkthrough and  analysis: Key issues and concepts need to be identified so 
that consultants know exactly what to look for and how to evaluate them (e-g. positive 
or negative, present, not present, etc) 

- Cloud provider monitoring console: cloud providers offer a console to check the 
availability of the deployed service. In this case, availability is the amount of time (in 
percentage for a period of time) in which the service can be accessed and used. 

3.6.12.5 Acceptance Criteria 

- Usability: 
o The evaluation criteria in the case of usability will be met if the questionnaires 

deliver, in a scale of 1-5, an average of 4 
- Reliability: 

o 3 Public Authorities or interested stakeholders are contacted in a direct way 
o 3 Public Authorities or interested stakeholders are contacted through events 
o Of all contacts, at least one raises interest in its application 
o 2 (white-) papers are published 

- Availability is of 95% 

3.6.12.6 Action Plan 

Table32: Timing Proposal for Certification Model Action Plan 

Action Items M12-24 M24-36 

Identify consultants / certifier 

Identify use cases and use case owners 

Carry out the certification process 

Evaluate the satisfaction on the metrics 
established 

X 

X 

 

 

 

X 

x 

 

Identify target prescribers 

Contact them 

Contact follow up 

(White-)papers 

Identify in the model the key evidences 
in each category 

X 

X 

 

X 

x 

 

 
 

x 

x 

In the provider monitoring console 
identify which parameters express the 
availability 

x x 
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3.7 In -Vivo Use-Case Evaluation 

3.7.1 Description  

The Agile Methods section focussed primarily on lightweight evaluation and tight feedback by 
the people involved in- or very close to the project. These included both the technology 
providers building ARTIST tools and instruments, as well as the use case owners continuously 
testing and utilizing the ARTIST techniques in the use case experimentation. 

A real opportunity will also be having the results be evaluated by actors less involved with the 
project, but closer to the production side, either as potential users of the technologies 
produced during the project, or, as owners close to the products being migrated in the test 
case. While also in this case we will strive for a lightweight protocol, it cannot be brought to 
the same level of agility as the previous instruments for the following reasons: 

- The results of a research endeavour while qualitatively sound are not “commercial 
grade” packages of products and their surrounding services. Their initial application 
might require handholding as well as live “just-in-time” training.  

- The target audience is engaged in business activities and expect an early return on 
investment that pre-competitive research results might not yet offer.  

- The time investment in training and prerequisite knowledge acquisition can be 
substantial for any non-trivial application 

- Use Cases, while posing real challenges, are due to the inherent risk in research 
endeavours not on the companies short term critical path 

This gives rise to two conditions that prohibit the degree of agility the instrument can support: 

- Planning needs to be more extensive as limited opportunities for test engagements are 
possible and the return should be worth the efforts.  

- Test resources are bound to be more substantial due to increased setup and execution 
costs 

- Each evaluation should have a clear scope and focus, and means should be employed 
to gain maximal insight and knowledge for the proposed experiments 

While all share the domain of Cloud Migration, the use cases in the ARTIST project were 
deliberately chosen to cover different migration situations. Their focus differs not only in 
technical challenges posed, but also in business and migration goals. It is therefore advisable to 
also differentiate in the evaluation setups, allowing the specifics of each case to be born out in 
evaluation. The evaluation meta-process can be shared and should be common, but in each 
case, the method itself must be tailored to provide the best insights. 

We started from a classical project evaluation design approach as described in [1], and then 
tried to simplify the process without scarifying essential elements. The resulting methodology 
allows the construction of a tailored evaluation process, bound to a common evaluation meta-
template. We will highlight each of the different aspects that the process should cover through 
a series of decisions that need to be taken as well as their role in the resulting process.  

This in-vivo evaluation process will be repeated twice during the ARTIST project, with the 
experience and results published in the use case assessment reports D13.2.1 (M24) and 
D13.2.2 (M36). The technologies being evaluated are those that are developed for the project 
milestones prior to the report delivery, in practice for M5/6 and M8 
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Figure 10: The in-vivo evaluation process 

 

The envisaged evaluation method has four main stages: 

- Conception 
- Execution 
- Analysis 
- Reporting 

While it is the execution of the evaluation that will consume the most resources, in the 
methodology phase we will primarily expand the conception stage as it is this phase where the 
design of the evaluation instance will take place. We will briefly look at each of the different 
factors that need to be present and decisions that need to be taken in this phase. 

3.7.1.1 Evaluation Conception 

Since an in-vivo evaluation requires a lot of resources, setup and planning of the choreography 
becomes important. In this section we will touch upon each of the aspects that our evaluation 
method expects to be construed at this stage they are: 

- Evaluation question(s) 
- Project Objectives Communication 
- Evaluation Activities 
- Data Collection Design 
- Responsibility Planning 
- Data Analysis Procedure 

 

3.7.1.1.1 Evaluation questions 
 

The first element is the evaluation question(s). Here the evaluation method instantiation 
should describe what the intended objectives of the evaluation are. In this stage we decide 
exactly what it is we are doing this particular evaluation exercise for. While each evaluation 
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does indeed share the goal of evaluating the results of the ARTIST project in line with the 
proposed Targets of Evaluation as described in the previous chapter, we need to be more 
precise if we want the evaluation design lead to tangible results and benefits to the project. 

Answers to these questions should provide valuable insight on which the project partners can 
base decisions or measure progress as seen from the perspective of the use case owner. 
Examples of such could be “Does the presented technology allow you to improve the quality of 
a migration?”, or “Will the ARTIST methods allow you to speed up migration of your legacy 
project significantly?”. 

The in vivo use case evaluation exercise will probably involve multiple roles and technologies, 
as described below. Each of these can have their own evaluation questions attached. However, 
we should take care that at each stage the subjects taking part are aware of the evaluation 
questions that involved in each of the steps of the execution. 

3.7.1.1.2 Project objectives 
 

How will the project objectives be presented and communicated to the respondents? The 
project objectives are the statements of intent created by the project partners to 
communicate what would be accomplished when the project is successfully executed. Since 
the subjects taking part in the evaluation might not be familiar with the ARTIST project, it is 
important to create the right context and frame the expectations. The evaluation process itself 
also needs to be communicated to the persons involved. This part of the communication 
should ideally include the: 

- Actions :what actions will be undertaken during the evaluation 
- Actors: who will be affected by those activities 
- Criterions: the expected outcomes of those activities 
- Measurements: how you will measure the effects or effectiveness of the  

3.7.1.1.3 Activities 
 

ARTIST in itself is a large project, containing many technological developments and tools. Each 
of these has proposed Targets of Evaluation and guidance on tests and success criteria. The 
scope of legacy migration is extensive, and also includes many technologies not developed 
specifically for ARTIST. Evaluation time is limited, as are evaluation support resources. It is 
important to frame the specific project activities/assets that will be supported in- or 
demonstrated during the evaluation. For each in-vivo evaluation, it is important to scope the 
activities that the evaluation can and will support. For the participant, it is also important to 
frame demonstrations, tools and technical capabilities in the right context. A clear 
communication surrounding the different evaluation activities minimizes the risk for subjects 
to focus on things outside of the evaluation objectives. 

Describe the activities so that the people completing the evaluation will know what they will 
observe or try, and to which objectives the activity relates so they can evaluate cause-effect. 

3.7.1.1.4 Data collection design 
 

The data collection design is the part of the method that performs the actual data collection 
during evaluation. This includes a description of when the data collection will take place (e.g. 
questions before, during or after a demonstration or task/exercise). This can also describe e.g. 
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whether you include a control group (e.g. group A executes a migration task with ARTIST tool 
X, group B performs the same task without the tool support) or a base line measurement. You 
will also include a description of the data sources and the sample described below. 

Data Sources: You need to describe the data sources you will use in your collection. 
Data sources can be quantitative or qualitative. It can consist of surveys, interviews, 
tests or measurements. Data can refer to both new data created during the evaluation 
process, or the collection of existing data from the cases/subjects under evaluation. 
This can be process documentation, data logs from various tooling, subject test 
notebooks etc. 

Sample: the sample refers to the individuals or systems from whom/which you will 
collect the information. Typically sample refers to taking limited measurements or 
data form a potentially larger population of individuals or system’s in your target then 
the ones addressed. Even where in some ARTIST cases in practice there might be a 
scarcity rather than an abundance of potential test subjects or trial data, it is still 
important to describe the reasoning behind the selection (e.g. availability, knowledge 
of the use case etc.), as it can have an influence on the correct interpretation of the 
results in the data analysis phase. As an example, if participation in a trial was self-
selective rather than assigned, this could have a self-selection bias introduced in the 
test subject population. 

3.7.1.1.5 Responsibility Planning 
 

Responsibilities should be clearly described detailing who will perform the evaluation activities 
(e.g. who will conduct the interviews, set up trials etc.). Typically these will be members of the 
ARTIST project use case team, but they in turn could be extended or supported by members 
from technology providers. Since the time-frames in which the evaluations can be performed 
is limited due to planning constraints on the part of the subjects taking part, demonstration 
failures, unclear assignment and discovered technical issues can potentially block the ongoing 
evaluation and therefore miss the window of opportunity. A clear upfront planning of asset 
delivery and support reduces the risks of these issues occurring. 

Also for those people acting as subjects in the evaluation, it should be clearly planned when 
the evaluation will take place, what time should be allocated to the activity participations. This 
planning should occur well in advance since it might require finding room in typically busy 
agendas and clearance of the participation with business unit managers.  

3.7.1.1.6 Data analysis 
 

Once the data resulting from the evaluation is collected, you will do some post processing to 
draw conclusions. In case of quantitative measures this can be statistical manipulations or 
enrichments, in case of qualitative data this includes summarization and consolidation. Ideally 
the way the data will be manipulated, summarized or interpreted in the evaluation is designed 
upfront. Since ARTIST is a broad exploratory research project it is understandable that the data 
exploration is maximized and not strictly limited to predefined analysis processes. Even so, 
where applicable, some upfront definition of the analysis methods, preferably in line with the 
guidelines presented in the ToE plans, and the reasoning behind these can support in-situ 
decisions in unforeseen events during evaluation, as well as provide a means to reduce sources 
of (unconscious) bias in interpretation of results. 



D13.1. – Use Case Evaluation Methodology Version: v1.1 – Final, Date: 14/10/2013 

Project Title: ARTIST Contract No. FP7-317859 

                                                                                                                    www.artist-project.eu 

Page 76 of 81 

3.7.1.2 Evaluation Execution  

If the conception and planning phase is well performed, then execution should be smooth. 
Eventualities will occur, and unplanned intervention and improvisation needed in practice. To 
mitigate this it is essential that key project people that can offer solutions to these 
circumstances are available during this period. Due to the October start date, ARTIST has the 
unfortunate timing of having the evaluation periods planned during the summer months. This 
has on the one hand the benefit that in business this period contains more slack time, but on 
the other hand many people are absent due to summer vacation. The right planning and 
preparation can fit a schedule to work around these challenges as much as possible, but 
practise learns that these impacts are often underestimated.  

It is important that the evaluation processes are well recorded during execution. In case of 
deviations from the plan, adequate documentation of the deviations from the planning can 
mean the difference between useless and salvageable data. Process execution methods should 
be prepared.  

Special care should also be taken concerning logistics of the execution. Is an internet 
connection required in the demonstration room? Will parts of the demonstrations require 
voice/video communication? Is recording of the subjects allowed and cleared up front. Can the 
programs be installed on the users’ machines, or are separate test installations required? Will 
there be any arrangements for the test needed with the IT departments of the companies? Are 
resulting cloud usage expenses covered? All these details are typically not “naturally” 
envisioned in the first draft of the Evaluation Conception. An evaluation execution “dry-run” 
within the consortium group is advisable. 

 

3.7.1.3 Evaluation Analysis  

In data analysis, be it quantitative or qualitative, rigorous scientific method should be 
employed. Given an adequate data collection design and a well-documented evaluation 
execution will lead to sound analysis prerequisites.  

The data analysis process has its own potential logistical challenges. The collected experiment 
data needs to be stored in an immutable master data repository, accessible to the analysts.  

No manipulation of the data should be allowed in the data master. This assures that original 
analysis can reuse and reanalyse the original data rather than derivatives thereof. Access to 
the data should be decided, and modalities agreed between parties involved. 

In case of some large data sets (e.g. video recordings of interviews or extensive logging 
information) it can be prohibitive to transfer all over the network for all parties involved. If this 
is expected, a distribution process should be devised and responsibilities assigned for timely 
deliveries and expenses.  

3.7.1.4 Evaluation Reporting  

The end results of the in-vivo evaluations will lead to an evaluation report. This report should 
contain for each of the evaluations executed a full report on the different evaluation stages; 
the conception, execution and the data analysis. Conclusions and potential impacts will be 
summarized. The evaluations are compiled into the two use case evaluation deliverables 
(D13.2.1 (M24) and D13.2.2 (M36). This process will be supervised and coordinated by task 
leader ATC, but each of the four use case owners in the project will contribute on their case 
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evaluations. Where appropriate, the technology providers in the consortium will provide input 
on specific topics concerning their technologies and methods evaluated. 
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4 Conclusions 

In this deliverable we presented the ARTIST methodology to use case evaluation.  

Three selected instruments are described: 

1. A Dynamic Uniform Quantified SWOT analysis 
2. An iterative requirements tracker 
3. An in-vivo evaluation methodology 

In each case, the rationale behind the choice was explained, the instrument’s protocol, 
artefacts and the responsibilities of the partners involved in the evaluation technique was 
described.  

The definition of the method and instruments was an iterative feedback process resulting from 
various consortium workshops throughout the first project year. Since for the first two 
instruments the most salient information will be coming from observing and explaining the 
deltas across the evaluation cycles, an initial seeding of the data sets was achieved through a 
questionnaire submitted to the Use Case Owners and the Technology Providers in the project. 

While the resulting method is more elaborate than the one envisaged at the time of the DoW, 
it covers more aspects of the evaluation process and is expected to be realizable within the 
budget’s constraints. 
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APPENDIX A: Questionnaire 

The following questionnaire was completed by all the consortium partners as input to this 
deliverable. The goal was to pre-seed all the lightweight iterative methods. As they focus on 
observing deltas in perception, a baseline seed was needed to start the process. 

General Information 

This section of the questionnaire collects general information about the person/role 
responding to the questionnaire. As the most salient points in the techniques revolve around 
the observation of changes in the perceived scoring, it is important to also monitor changes in 
the parties making the contributions.  

1) Name and First Name 
________________________________________________ 

2) Company/Institution 
________________________________________________ 

3) Department 
________________________________________________ 

4) Role in which you are responding to the questionnaire 
If a partner has both roles in the project it is advised to have two persons respond 
separately to the questionnaire, one for each role. 

ȳ Use case provider ȳ Technology provider 
5) Familiarity of your company with Cloud technologies 

□ No experience 

□ User of  Ž IaaS 

   Ž PaaS 

   Ž SaaS 

□ Provider of  Ž IaaS 

   Ž PaaS 

   Ž SaaS 
 

6) Familiarity of your group/department with Cloud technologies 
□ No experience 

□ User of  Ž IaaS 

   Ž PaaS 

   Ž SaaS 

□ Provider of  Ž IaaS 

   Ž PaaS 

   Ž SaaS 
7) Familiarity of your company with commercial Cloud Migrations 

Ž No experience 

Ž Customer of cloud migration 

Ž Provider of Cloud Migration 
8) Familiarity of your group/department with commercial Cloud Migrations 

Ž No experience 

Ž Customer of cloud migration 

Ž Provider of Cloud Migration 
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Assignment – Question: DUQ-SWOT Seeding 

Please provide two or more factors on for the ARTIST project for each of the SWOT quadrants 
using the template. 

Identifier Simple Reference, Hierarchic if needed (e.g. F.1.1).  
Use local reference.  
These will be consolidated and provided overall unique identifiers later 

Date Creation Date 

Owner Usually the creator coordinates updates. This is initially the respondent 

Sponsors Other parties supporting/sponsoring the factor.  
Leave empty initially, will be consolidated. 

Category SWOT (can change over time).  

Scope Qualifications on reach of the factor 
(e.g. Only applies to the Europe region)  

Quantification Magnitude assigned 

Relevance/Probability Quantification on potential impact 

Description Short (preferably 1 paragraph) description of the factor 

 

Assignment – Question: Dynamic Requirements Tracking Initialization 

For each of the expressed requirements in D12.1, please fill the following template: 

Identifier A clear reference to a D12.1 requirement 

Date Creation Date 

Originating Use Case The requirement owner (Use Case) 

Additional Use Cases Other use cases to which the requirement might apply 

Description One sentence summary of the requirement 

Fulfillment @T The degree of fulfillment of the requirement at the evaluation time  
Scale 0% (completely unfulfilled) to 100% (complete fulfillment) 

Fulfillment @E The degree of fulfillment of the requirement at the project end date  
Scale 0% (completely unfulfilled) to 100% (complete fulfillment) 

Fulfillment @E+18 The degree of fulfillment of the requirement 18 months after the project  
Scale 0% (completely unfulfilled) to 100% (complete fulfillment) 

 

 


