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DƭƻǎǎŀǊȅ 

Abbreviation / Acronym Meaning 

Evaluation Campaign The whole of the evaluation activities, from the start of the project 
until the end. In PERICLES, the evaluation campaign consists of three 
evaluation phases. 

Evaluation Phase One phase in the evaluation campaign. In the PERICLES evaluation 
campaign, there are three evaluation phases, each culminating in an 
evaluation report. 

Evaluation Subject The software, system, presentation, concept that is being evaluated. 

Evaluator An individual performing an evaluation. The evaluator gives ratings, 
comments and suggestions about the evaluation subject. 

HCI Human-Computer Interaction 

PET PERICLES Extraction Tool 

VERGE A general-purpose search engine that is able to support content-
based information retrieval from videos 

Table 1 ς Glossary 
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1 Executive Summary 

PERICLES is an ICT Research and Development project funded by the European Commission. PERICLES 
is an acronym which stands for Promoting and Enhancing Reuse of Information throughout the 
Content Lifecycle taking account of Evolving Semantics. 

The initial evaluation report is the first of three reports in the PERICLES evaluation campaign. The 
user or stakeholder evaluations reflect the iterative approach of the project in 3 phases. The user 
trials will evaluate the methodologies and tools software produced by the project in the context of 
the scenarios and workflows identified as specific case studiesc.  

This document first outlines the evaluation methodologies applied, and then moves on to describing 
the actual evaluation activities followed by a summary and assessment of the evaluation outcomes.  

The initial evaluation consists of two distinct approaches, a formative or developmental evaluation 
and a software evaluation. The former focused on modelling activities within the project. These were 
discussed in a series of interviews. In addition, the quality of the collaboration within the consortium 
and the level of a shared understanding within the project were reflected upon. Hence the formative 
evaluation does not represent an evaluation of the technical work that has been carried out within 
the project but is designed to complement this. In the software evaluation, concrete developments, 
on-going or finished, are evaluated in the more traditional software evaluation sense. The concrete 
evaluation goals, criteria and metrics are defined per evaluation subject, as are the specific 
evaluation approaches. 

 

Formative Evaluation  

The formative evaluation focused on evaluating key approaches and concepts, and on the 
collaboration within the project. 

Key concepts: 

The first objective of the interviews was to get an evaluation of how well the key concepts of the 
vision that drives PERICLES, namely the concepts change, dependency, context and versioning have 
been assimilated in the collaboration and the individual research fields within the project so far.  

¶ The general consensus is that the PERICLES key concepts of change and dependency are not 
easily defined and have a wide array of possible interpretations. In order to assure that the 
PERICLES team works on the same understanding of the scope, the implications and the 
limitations of how we use these concepts in PERICLES a thorough investigation into current 
research on these concepts could help us there. Discussions and exploration on these 
concepts are ongoing and need to be intensified over the next months. In particular, to move 
from general understanding to a shared more detailed understanding concrete examples 
from the  application domains would be helpful to create more specific scenarios to explore 
how they impact the work in PERICLES.  

¶ How ΨŎƻƴǘŜȄǘΩ is understood within the project will be impacted by the emerging 
understanding of dependencies and the relationship of a dependency to intent. 
Understanding context and connecting this back to the case studies is an important next step 
for the project. 

The Model Approach: 

Models are used as the main approach for the research on grasping the concepts and their impact 
and relation to long-term preservation 
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¶ ¢ƘŜ ǇƘǊŀǎŜ ΨǇǊŜǎŜǊǾŀǘƛƻƴ ōȅ ŘŜǎƛƎƴΩ ƛǎ ǳƴŘŜǊǇƛƴƴŜŘ ōȅ ǘƘŜ ƳƻŘŜƭ-driven approach of the 
project. 

¶ Within PERICLES there are two models being developed, LRM and the PERICLES Ecosystem 
model. Further examination on which modelling technology to use, RDF or Topic Maps is 
necessary. 

Collaboration: 

One focus of the evaluation was assessing the collaboration within the PERICLES consortium. 

¶ One aspect that needs to be discussed further is the expectations of the role of the case 
studies from different partner. 

¶ Differing views were found regarding the role of the case studies. This was thought to be 
based on the different ǘŜƴŘŜƴŎƛŜǎ ǘƻǿŀǊŘǎ ŀ ΨōƻǘǘƻƳ-upΩ ƻǊ ΨǘƻǇ-downΩ ŀǇǇǊƻŀŎƘ ŀƳƻƴƎ ǘƘŜ 
different project partners (academic researchers, theory builders, software developers, 
engineers and practitioners). 

¶ The quality of the collaboration between the partners would be helped by mapping the 
different expectations of the partners both of the project and also of each other. 

 

Software evaluation 

PERICLES Space Science Portal 

The idea of using Topic Maps, applied in a web portal, to represent the semantic model inherent to 
Space Science applications (demonstrated using the SOLAR experiment) has proved a valid and useful 
approach. The practical implementation, especially with respect to usability, needs significant 
improvements. These conclusions were the result of two main evaluation performances: a validation 
walkthrough with B.USOC end-users and a heuristic evaluation with UI experts. 

PERICLES Extraction Tool (PET)  

The PERICLES Extraction Tool (PET) is a tool which extracts information about digital objects from 
system environments where the digital objects are created and used. PET has been evaluated with 
two sets of end-users, both from TATE and B.USOC. Both groups have been given a detailed 
walkthrough and demonstration of the software. Afterwards, scenarios were autonomously executed 
by the evaluators. 

The PET evaluation results indicate that the tool has performed satisfactorily for this first level of 
maturity. Valuable feedback and useful recommendations on possible extensions were suggested by 
both end-user evaluator groups. 

VERGE 

VERGE is a general-purpose search engine that is able to support content-based information retrieval 
from videos. Two evaluator groups, domains experts and UI experts, evaluated VERGE in the same 
manner, by exercising the tool autonomously and filling in questionnaires afterwards. The VERGE 
tool was evaluated with great interest and the results proved the tool to be useful and fast. The 
functionality and UI require further development. 

Anomaly Detection tool  

The two Anomaly Detection Tool algorithms have been evaluated using real historical SOLAR data, 
allowing a reliable in vitro test. This testing proved the algorithms used in the Anomaly Detection tool 
to be promising and suitable for further extensive in vivo testing in (real or simulated) operational 
workflows. 

 



DELIVERABLE D2.3.3 
INITIAL EVALUATION REPORT 

 
 

© PERICLES Consortium  Page 11 /  78 

2 Introduction & Rationale 

2.1 Context of this Deliverable 
This document is a Work Package 2 deliverable and contains the work carried out in the context of 
evaluating what is being researched and developed within PERICLES. The outcomes of this evaluation 
will be used to steer further work. It is the first of three evaluation reports, the end result of the first 
evaluation phase which is the first of three in the PERICLES evaluation campaign. 

2.2 What to Expect from this Document 
The document details both the overall evaluation methodology that will be applied throughout the 
entire PERICLES evaluation campaign and the specific evaluation methodology for this initial 
evaluation phase. In addition, the document describes the different concepts and developments that 
have been evaluated, the evaluation activities and evaluation results.  

2.3 Document Structure 
¶ Chapter 1 is the executive summary of this document 

¶ Chapter 2 is the current one 

¶ Chapter 3 gives an overview of the PERICLES evaluation campaign  

¶ Chapter 4 contains detailed descriptions of the activities performed and of the outcomes, 
starting with the formative evaluation in section 4.1 and followed by the software 
evaluations in section 4.2. 

¶ At the end of the document, appendices provide supporting material to the rest of the 
document. 
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3 Evaluation Methodology 

3.1 Evaluation Campaign Overview 
The PERICLES evaluation campaign will consist of three evaluation cycles: an initial evaluation (M14 
to M20), a second evaluation (M30 to M36) and a final evaluation (M37 to M48). Each evaluation 
phase will have its own focus with respect to establishing its objectives, determining what exactly will 
be evaluated and how the evaluation will take place. 

3.2 Initial Evaluation 
The initial evaluation consists of two main parts: a formative evaluation and a software evaluation. 

The initial formative or developmental evaluation aims primarily to: 

1. establish the general methodology, ǘƻƴŜ ƻŦ ǘƘŜ ŜǾŀƭǳŀǘƛƻƴ ŀƴŘ Ψōǳȅ-ƛƴΩ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ 
partners regarding the value of this process. In some ways this initial formative evaluation 
has been a pilot. This of course means that the evaluation methodology and first report need 
itself to be appraised so as to shape the next evaluation; 

2. form the basis for a discussion about the scope of the next evaluation; 
3. provide a formal point of reflection within the project; 
4. support the development of a shared understanding of the project and between partners 

within the project; 
5. provide recommendations to the project regarding the important focus of work to be carried 

out in the next phase(s). It is recognised that these recommendations can be somewhat 
limited given the limited scope of this initial evaluation. 

In the software evaluation part of this evaluation phase, concrete software developments (finished 
or underway) are assessed with respect to usefulness and usability.  

3.3 Second Evaluation 
The second evaluation will be shaped in a significant way from the feedback and appraisal of the 
partners to the initial evaluation; this will determine the desired scope. This meta-evaluation process 
will begin at the face to face meeting in October 2014. It is expected that the scope of the second 
evaluation will be greater with a wider number of partners interviewed and involved. The second 
evaluation will also consider progress that has been made against the points highlighted in the initial 
evaluation, both in the formative and in the software evaluation part. 

3.4 Final Evaluation 
As the end of the project draws to a close, the third evaluation is expected to be more summative 
that the previous evaluations. There will be a bigger focus on end-user evaluations of concrete 
components developed, the test-beds and lessons learnt.  



DELIVERABLE D2.3.3 
INITIAL EVALUATION REPORT 

 
 

© PERICLES Consortium  Page 13 /  78 

4 Initial Evaluation Phase Results 

4.1 Formative Evaluation 

4.1.1 Evaluation Subject 
The purpose of this formative or developmental evaluation is to complement the evaluation of the 
software tools developed within the project; it is not an evaluation of the technical work carried out 
within the project. Formative or developmental evaluation is distinct from the more common 
summative evaluation in that its focus is not on judging the outputs and impact of the project against 
its objectives and target audience, but instead is aimed at helping to steer an ongoing program of 
activity. This particular formative evaluation is also not concerned with the technical aspects of the 
PERICLES project, but with establishing recommendations for the project in more general terms over 
the short to medium term. This evaluation considers the relationship of the work that has been 
carried out on models to the central research questions underpinning the project, the effectiveness 
of the case studies, the quality of the collaboration and also the degree of shared understanding of 
the project and its objectives between the partners. The aim of this initial formative evaluation is to 
act as a tool to help the project partners both to reinforce their shared understanding of key 
elements of the project and to contribute more effectively to ǘƘŜ ǇǊƻƧŜŎǘΩǎ direction and 
development. The evaluation aims to surface some of the broader non-technical developments and 
concerns emerging within the research project so that they can form the basis of reflection and 
debate. This is thought to support a greater shared understanding and engagement in the project. It 
is also a moment when we establish the methodology that will be built upon in subsequent 
evaluations. 

PERICLES as a project is based on the assumption that current approaches to digital preservation do 
not sufficiently take into account the wide variety of types of change that can impact our ability to 
effectively maintain collections of different types of digital objects and data. The project responds to 
a need for new tools, models and strategies for supporting effective long term preservation that 
takes into account the impact, over time, of different forms of change. 

The following list articulates the success criteria that have been identified as forming the basis of this 
evaluation. 

1. Research outputs contribute to the long term preservation of complex digital objects 
ensuring that they retain value (e.g. re-use and authenticity). 

2. Relevant types of change over time are identified, defined and taken into consideration 
within the project. 

3. The work completed to date and planned for the future demonstrates a shared 
understanding between the relevant project partners. 

4. The work contributes to the overall initial and emerging objectives of the project. 
5. The research demonstrates active collaboration within the project. 
6. The research goes beyond the state of the art within the field. 

This evaluation will primarily focus on the following models: 

¶ Linked Resource Model (LRM); 

¶ PERICLES Ecosystem model 
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It will also address the actual and potential use of Topic Maps as a technology for implementing 
models. 

This initial evaluation will also begin to consider: 

¶ how well the case studies serve the project; 

¶ the quality of the collaboration between the partners; 

¶ the extent to which there is a shared understanding of the project and its objectives. 

PERICLES is developing a model-driven approach to digital preservation and therefore the evaluation 
aims to understand the relationship of the models, and technologies being considered for their 
implementation, to the core themes and research questions of the project, and their relationship to 
each other. 

In the evaluation of the models and modelling technologies being explored within the project, we 
would like to establish answers to the following questions. 

¶ What role or potential role does the model have in supporting the long-term digital 
preservation of complex objects over time and addressing the risks associated with change? 

o Does the model help those involved in digital preservation to better understand and 
describe the dependencies between digital objects in a form that would help those 
responsible for preservation to identify and/or mitigate the risks associated with 
different forms of change and/or better manage their digital objects? 

o Does the model help those involved in digital preservation to better understand, 
describe and visualise which elements of the ŘƛƎƛǘŀƭ ƻōƧŜŎǘΩǎ ŎƻƴǘŜȄǘ ǎƘƻǳƭŘ ōŜ 
captured to mitigate the risks associated with different forms of change? Does the 
model help to better manage their digital collections? 

¶ What is the actual or potential relationship between the different models? 

4.1.2 Evaluation Description 
The participants in the formative evaluation were as follows: 

Steering committee 

The role of the steering committee is to oversee the development of the criteria and questions being 
used in the evaluation. The five members of the steering committee: 

¶ Jean-Pierre Chanod (Xerox) 

¶ Pip Laurenson (Tate) 

¶ John McNeill (Tate) 

¶ Mark Hedges (KCL) 

¶ David De Weerdt (Space Applications Services) 

The interview questions for the various interviews can be found in Appendix E.1 ς Formative 
Evaluation. 

Evaluators 

The role of the evaluators was largely to listen to those being interviewed, to ask follow up questions 
and to make notes. The interviews were led by Pip Laurenson.  

¶ Rob Baxter (University of Edinburgh) 

¶ Pip Laurenson (Tate) 

¶ John McNeill (Tate) 

¶ Mark Hedges (KCL) 
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Interviewees 

¶ Jean-Yves Vion-Dury (Xerox) for LRM 

¶ Jens Ludwig (University of Goettingen) for the PERICLES Ecosystem Model 

¶ Rani Pinchuk (Space Applications Services) for Topic Maps 

The evaluation of the models was carried out by conducting three interviews with one lead partner 
and a review of any related documents or deliverables. During the interviews notes were taken by 
Rob Baxter, Mark Hedges and John McNeill for the interview regarding the PERICLES use of Topic 
Maps and LRM, Rob Baxter and John McNeill for the interview regarding the PERICLES Ecosystem 
Model. The interviews were recorded and transcribed by an external company. The interview notes 
were coded according to the following evaluative codes: 

¶ an abbreviation indicating the interview that the comment came from: 
o ECO for the PERICLES Ecosystem Model interview; 
o LRM: for the Linked Resource Model interview; 
o TM: for the interview related to the use of Topic Maps within PERICLES; 

¶ the number of the comment;  

¶ the code itself: 
o + ƳŜŀƴƛƴƎ ŀ ǇƻǎƛǘƛǾŜ ŎƻƳƳŜƴǘ ŀōƻǳǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǘƻǇƛŎΣ ŦƻǊ ŜȄŀƳǇƭŜ ΨҌ Ecosystem 

model and LRM compleƳŜƴǘ ŜŀŎƘ ƻǘƘŜǊΩ; 
o - meaning ŀ ƴŜƎŀǘƛǾŜ ŎƻƳƳŜƴǘ ŀōƻǳǘ ŀ ǇŀǊǘƛŎǳƭŀǊ ǘƻǇƛŎΣ ŦƻǊ ŜȄŀƳǇƭŜ Ψ- not all 
ǇŀǊǘƴŜǊǎ ƘŀǾŜ ŜȄǇƭƛŎƛǘ ǊƻƭŜǎ ŀƴŘ ƻōƧŜŎǘƛǾŜǎΩ; 

o RECΣ ŀ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΣ ŦƻǊ ŜȄŀƳǇƭŜ ΨREC The project needs to develop a better 
understanding of continuum ǘƘŜƻǊȅ ŀƴŘ ǊŜŎƻǊŘǎ ƳŀƴŀƎŜƳŜƴǘΩΤ 

o DEFINITIONΣ ŀ ŘŜŦƛƴƛǘƛƻƴ ƻŦŦŜǊŜŘ ŦƻǊ ŀ ƪŜȅ ǘŜǊƳ ŦƻǊ ŜȄŀƳǇƭŜ ΨDEFINITION Dependency 
ƛǎ ŀōǎǘǊŀŎǘŜŘ ŀǎ ŀƴ Ŝƴǘƛǘȅ ǿƛǘƘ ŀƴ ƛƴǘŜƴŘŜŘ ǳǎŜΣ ƛǘ ƛǎ ƴƻǘ ǎƛƳǇƭȅ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇΩ; 

o ?Σ ŀ ǉǳŜǎǘƛƻƴΣ ŦƻǊ ŜȄŀƳǇƭŜ Ψ? Iƻǿ Řƻ ǿŜ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ŎƘŀƴƎŜΚΩ 
o RISK, a riǎƪ ŎƭŜŀǊƭȅ ƛŘŜƴǘƛŦƛŜŘ ŦƻǊ ŜȄŀƳǇƭŜ ΨRISK The models and the  case studies will 
ƴƻǘ ƳŜŜǘΩΦ 

The interview notes were entered into a spreadsheet against the questions, and coded and 
numbered sequentially. These were then compiled and sorted according to codes. This formed the 
basis of the analysis alongside supporting documents and the full transcripts of the interviews. The 
analysis of this data was done by looking for patterns, interpreting the significance of what was 
coded and connecting these to recommendations for action that were made. The Magnitude codes 
ΨҌΩ ŀƴŘ Ψ-Ψ ǇǊƻǾƛŘŜŘ ŀ ǉǳƛŎƪ ŎŀǘŜƎƻǊƛǎŀǘƛƻƴ ƻŦ ǿƘŀǘ ƛǎ ŎǳǊǊŜƴǘƭȅ ǿƻǊƪƛƴƎ ŀƴŘ ǿƘŀǘ ƛǎ ŎǳǊǊŜƴǘƭȅ ƴƻǘ 
working within the domain of the evaluation subjects, in the opinion of the interviewee. The initial 
coding and analysis was carried out by Pip Laurenson, supplemented by comments and feedback 
from the evaluation steering committee and interviewers and interviewees. The methodology was 

ŘǊŀǿƴ ŦǊƻƳ ŀ ƳƻŘƛŦƛŜŘ ǾŜǊǎƛƻƴ ƻŦ {ŎǊƛǾŜƴΩǎ YŜȅ 9Ǿŀƭǳŀǘƛƻƴ /ƘŜŎƪƭƛǎǘ1 and the work of Michael Quinn 

Patton on Developmental Evaluation2. The coding methodology was drawn from The Coding Manual 

for Qualitative Researchers by J. Saldana3. 

                                                           

1 Scriven, M. (2007) The Key Evaluation Checklist. Available online 
http://www.wmich.edu/evalctr/archive_checklists/kec_feb07.pdf (accessed 7 September 2014). See also E. 
Jane Davidson Evaluation Methodology Basics. The nuts and bolts of sound evaluation. Sage Publications 2005. 
2 Patton, M. Q. 2011 Developmental Evaluation. Applying complexity concepts to enhance innovation and use. 
The Guildford Press NY. 
3 Saldana, J. The Coding Manual for Qualitative Researchers. Sage Publications 2013.  
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4.1.3 Overview of the Evaluation Sessions 
Three formative evaluation sessions took place in the form of interviews which lasted approximately 
90 minutes each: 

¶ interview on the use of Topic Maps within the project - 22/08/2014 at 10 am; 

¶ LRM interview 22/08/2014 at 12 noon; 

¶ PERICLES Ecosystem Model interview 01/09/2014 at 12 noon. 

There were two meetings of the formative evaluation steering committee, on the 27th of August 2014 
at 3pm and the 19th of August 2014 at 12 noon.  

4.1.4 Results  

4.1.4.1 KEY CONCEPTS: CHANGE, DEPENDENCY, CONTEXT AND VERSIONING 
Change and dependency were referenced as key concepts throughout discussions around LRM, the 
PERICLES use of Topic Maps and the PERICLES Ecosystem Model (discussed in the next section). The 
exploration of change was felt to be one, if not the, most interesting aspect of the project, and it was 
felt that the variety of types of change with which the project is engaging raises complex challenges 
that require significant further work to address them. 

Change 

A broader view of change that encompasses more than purely technical developments, and in 
particular semantic change, is an area of the project which requires more detailed investigation. In 
order to progress the understanding of change and the consequences of change within the context of 
long term digital preservation activities, all three interviewees reiterated the need to work with the 
case studies to identify some concrete examples and to come to a more concise understanding of the 
concept of change within the framework of the project objectives. As part of the investigation, 
Deliverable D5.1.1 (Initial report on preservation ecosystem management) has begun compiling a list 
of types of change and this was also touched on within the interviews. 

The types of change discussed include the following (there may be some overlap between some of 
these categories): 

¶ change in the technical environment; 

¶ change of policies, processes or workflows; 

¶ change in availability of technologies; 

¶ change in terminology; 

¶ change in user communities; 

¶ change in goals; 

¶ social or cultural change ς for example legal change, changes to disciplines. 

There is currently some scepticism regarding the real significance of non-technical change to the case 
studies. Initial work has been done to identify examples that demonstrate challenges associated with 
a broad array of types of change, although it has been noted that this requires further specific 
attention over the next six months. The lack of easily apparent examples may be because many 
forms of semantic change are only visible over a very long time period. Given the significance of this 
idea to the project it is important that further work is carried out to explore the validity of this view.   

Fundamental to understanding how different forms of change are modelled is to clarify and reach 
consensus regarding the definitions of these different forms of change. A lively discussion has already 
begun ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŎƘŀƴƎŜ.  
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The records continuum model is an area of which a number of project partners are interested in 
developing a deeper understanding. This links the work on change to a broader perspective regarding 
how the lives of digital things are conceptualised within different domains. A session to discuss the 
relevance of the continuum model, with the participation of Barbara Reed, an expert in the field 
(who is moreover on the Project Advisory Board), is planned for the upcoming project consortium 
meeting in October 2014.  

Dependency  

²ƛǘƘƛƴ ǘƘŜ ǿƻǊƪ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ·ŜǊƻȄ ƻƴ [waΣ ΨŘŜǇŜƴŘŜƴŎȅΩ ƛǎ ŎƻƴŎŜƛǾŜŘ ŀǎ ŀ ŎƻƴŎŜǇǘ 
that is closely related to change, such that change and dependency can be defined in terms of each 
other. {ƻ ƛŦ Ŝƴǘƛǘȅ ! ΨŘŜǇŜƴŘǎ ƻƴΩ Ŝƴǘƛǘȅ . ǘƘƛǎ ŎƻǳƭŘ ŀƭǎƻ ōŜ ŜȄǇǊŜǎǎŜŘ ŀǎ Ŝƴǘƛǘȅ . ΨŎŀǳǎŜǎ ŀ ŎƘŀƴƎŜΩ ƛƴ 
entity A.  

Key to the definition of dependency is the link to intent, or the intended usage of the digital object. 
In the LRM, a dependency is modelled not simply as a relationship between digital objects but as an 
entity in its own right, and one digital object has a dependency on another only with respect to an 
intended use of the former object. A useful example was provided in the interview on LRM. This 
example focussed on the comments that a software programmer might make regarding their code. If 
the intended use of this code, both present and future, is to compile it into an executable, then the 
person responsible for its preservation will have little interest in the comments, as they are not 
relevant to the intent to compile the code. In this first example there is no dependency between the 
intent to compile the code and the comments. However, imagine that the programmer worked for 
an important artist and had made comments regarding decisions made about the behaviour of the 
ǇǊƻƎǊŀƳƳŜ ŀƴŘ ǘƘŜ ŀǊǘƛǎǘΩǎ ƛƴǘŜƴǘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŘƛŦŦŜǊŜƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ƻŦ ǘƘŜ ŀǊǘǿƻǊƪΦ Lƴ ǘƘƛǎ second 
example the preservation is being carried out by the museum who has acquired the artwork and the 
museum is interested in understanding: how the work has evolved, what was important to the artist 
to preserve and where he/she has adapted the software in order to ensure that important 
behaviours have been enhanced or maintained in different display situations or in response to 
changes in the technical environment. What the museum is therefore interested in modelling, in this 
example, are the relationships important to the conservation of software-based art rather than the 
relationships important to the compilation of the code. 

This definition of dependency is pivotal within the project as it provides an indication of the value of 
the case studies in providing examples of a variety of dependencies to be articulated by intent that is 
specific to context and the specificity of what it is that needs to be preserved in these different 
contexts. 

Versioning 

Related to the concept of change and dependency is the concept of semantic versioning. This relates 
to the development of different software versions and their impact on a system and is currently 
being explored by Xerox within the context of their work on LRM. 

Context 

The relevance of the specificity of the case studies  is closely connected to understanding the concept 
ƻŦ ΨŎƻƴǘŜȄǘΩΦ /ƻƴǘŜȄǘ ǿŀǎ ŎƛǘŜŘ ŀǎ ǘƘŜ ƛƴŦƻǊƳŀǘƛon that needs to be saved and understood in order to 
mitigate the effects of certain types of change. In some senses it may have been superseded by the 
ŎƻƴŎŜǇǘ ƻŦ ΨŘŜǇŜƴŘŜƴŎȅΩ ǿƘƛŎƘ ƛǎ ŘŜŦƛƴŜŘ ƴƻǘ ƻƴƭȅ ŀǎ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇ ōǳǘ ŀƭǎƻ as something that is 
relative to a notion of intent that is conditioned by the purpose of preserving the relationship. This 
purpose is context-dependent. Understanding this idea and explaining context and connecting this 
back to the case studies is an important next step for the project. 
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RECOMMENDATIONS 

¶ Identify concrete examples which serve to illustrate different forms of change and explore 
the real risk they present for long term digital preservation. 

¶ Identify good principles to deal with change in different areas of data governance. 

¶ Explore the concept of dependency within the project, particularly in relation to its potential 
for bringing together the work of the case studies and those developing abstract models, 
assisting them to work more collaboratively. Articulate this not only in terms of a greater 
understanding of the concept of dependency within the project, but also in exploring the 
methodological relationship between the case studies and the models being developed 
within the project. 

¶ Explore further a shared underǎǘŀƴŘƛƴƎ ƻŦ ΨŎƻƴǘŜȄǘΩ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ƛǘǎ ǊƻƭŜ ŀƴŘ 
relevance for the development of new thinking around digital preservation. 

¶ Develop further the concept of versioning and identify examples from within the case 
studies. 

4.1.4.2 THE MODELS 
¢ƘŜ ǇƘǊŀǎŜ ΨǇǊŜǎŜǊǾŀǘƛƻƴ ōȅ ŘŜǎƛƎƴΩ ƛǎ ǳƴŘŜǊǇƛƴƴŜŘ ōȅ ǘƘŜ ƳƻŘŜƭ-driven approach of the project. This 
guided the formulation of questions asked during the interviews. 

 

a) ΨtǊŜǎŜǊǾŀǘƛƻƴ ōȅ ŘŜǎƛƎƴΩ 

Do the models help those involved in digital preservation to better understand and model the 
dependencies between digital objects in such a way that supports the good governance and 
preservation of digital objects? 

¶ The Linked Resource Model (LRM) is a precise and formal machine-readable model which 
focuses on digital resources, dependencies and intent. LRM is currently implemented on top 
of RDF and other W3C tools. Currently static models have been produced but the creation of 
dynamic models is beginning to be explored in alignment with the Description of Work for 
the project.  

¶ The PERICLES Ecosystem Model describes the entities and interactions that can influence the 
ongoing usefulness of a digital object. This includes the digital object and its technical 
environment, as well as the user communities, their expectations and requirements.  

¶ Topic Maps is a technology, like RDF/OWL, that can be used to implement models. It has 
been used within PERICLES to create, as yet, static semantic models within the space science 
case study SOLAR. It has the potential to express change through weighted and time-
stamped links, that is, the potential to create dynamic models.  

PERICLES as a project supports the view that models are valuable to digital preservation regardless of 
the technology used to implement them. A model helps understanding the digital object and its key 
relationships. Models might relate to architecture, policies, context, dependencies and different 
types of change and its effects.  

 

b) How might LRM, the PERICLES Ecosystem Model and the PERICLES use of Topic Maps work 
together?  

As the project has advanced, during the first 18 months, those developing LRM and the PERICLES 
Ecosystem Model have been working closely together and continue to examine how these different 
models might connect to each other. In parallel to this, Topic Maps have been used to implement a 
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semantic model in the space science domain Topic Maps are being used within PERICLES and 
contributions are planned to relevant ISO standards.  

There is also a question regarding the relationship of Topic Maps to the work done on LRM and the 
PERICLES Ecosystem Model. Those engaged in developing models have an immediate task to develop 
an agreed vision of the relationship of these to each other.  

It is not the intention of this evaluation to answer this question; however, the focus brought to this 
discussion through the evaluation has served to formulate the question more clearly within the 
project, and this report also aims to reflect some of the territory covered by current on-going 
discussions. A view was expressed by all those interviewed as part of this evaluation that this is an 
area which would benefit from follow up meetings between the core partners undertaking these 
three strands of modelling activity.  

The need for an entity registry ς which was already identified in the original Description of Work ς 
was highlighted in the context of this part of the evaluation. Those working within different aspects 
of the project have different requirements about which entities are important in consideration of 
change and digital preservation, and the scope of the registry must accommodate these.  

 

The relationship between LRM and the PERICLES Ecosystem Model 

It is a matter of consensus that there needs to be a conceptual and technical link between these two 
models. One partner has described the relationship between the PERICLES Ecosystem Model and 
[wa ŀǎ ŦƻƭƭƻǿǎΥ Ψ[wa ǇǊƻǾƛŘŜǎ ǘƘŜ ŦƻǊƳŀƭ ƭŀƴƎǳŀƎŜ ŦƻǊ ŘŜǎŎǊƛōƛƴƎ ŘŜǇŜƴŘŜƴŎƛŜǎ, and the ecosystem 
model says what should be describeŘΩΦ   

LRM models dependencies between entities as defined in PROV (an entity is a physical, digital, 
conceptual, or other kind of thing with some fixed aspects; entities may be real or imaginary). 
However, within the project the work on LRM carried out by Xerox will be limited to considering 
digital resources. It aims to very precisely model dependencies which are conceived as a relationship 
ǿƘƛŎƘ ŜƳōƻŘƛŜǎ ƛƴǘŜƴǘΦ [wa ƛǎ ŎƻƴŎŜƛǾŜŘ ŀǎ ŀ Ψ²Ƙŀǘ LŦΩ ǇƭŀƴƴƛƴƎ ǘƻƻƭ ƛƴ ǘƘŀǘ ƛǘ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ 
model the impact of change through a system. For example, the ambition is to establish the 
relationships between the entities of a system in such a way that LRM will be able to show you the 
impact of changing a particular element on other entities within the system. For example, through 
the development of inference algorithms specific to change propagation and impact assessment 
within LRM, future changes can be modelled. In this way LRM supports the creation of more 
adaptable and autonomous preservation systems. 

One of the most important aspects of the work that has been carried out in developing LRM is the 
focus on dependency as a key concept within digital preservation. Highlighting dependency as a key 
concept, which is modelled as an entity in its own right rather than just as a relationship, is 
something that has not previously been well developed within the field of digital preservation. It is 
the view of the project that if you describe dependencies with a high precision, you are in a very 
good position to understand how sensitive your preservation system will be to future changes. 

The question of integration between LRM and the PERICLES Ecosystem model is distinct to the 
question of the role of Topic Maps as an implementation technology.    

 

Topic Maps 

Topic Maps offer a way of modelling different types of relationship with different types of concepts 
that is considered by some to be more intuitive and accessible. This may be valuable to the project in 
helping to communicate information from the case studies about the types of relationship which are 
significant to their domain and their work on the preservation of different types of digital objects 
within different contexts. This is particularly valuable in supporting the work the project needs to do 
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to better understand semantic change. There may be scope for Topic Maps to be a more widely 
adopted modelling technology to be utilised within the project, this however remains to be discussed 
among the interested project partners.  

There are differing views within the project regarding the potential to use Topic Maps to implement 
LRM and the Ecosystem models. It has been suggested that Topic Maps could, like RDF/OWL, be used 
to implement the two models within PERICLES. However, the team working on the LRM is continuing 
to develop a dynamic model using RDF, building on the work they have done to date. There is no 
enthusiasm for switching their underlying technology and attempting to implement LRM using Topic 
Maps as they feel confident that they can develop dynamic models based on RDF.  

  

RECOMMENDATIONS 

¶ Partners working on models are to address the relationship between the different models 
and technologies in greater depth as the project progresses. 

¶ Increased collaboration around modelling is to be supported and encouraged. 

 

4.1.4.3 COLLABORATION 
Role of the case studies within the project 

One of the key roles of the case studies is to provide potential validation of the models. It was felt by 
some of the partners that the application domains should not drive the project but instead the 
partners representing application domains should serve as vehicles to demonstrate the modelling 
ideas and approaches. There are a range of views of the role of case studies within the project along 
ŀ ŎƻƴǘƛƴǳǳƳ ōŜǘǿŜŜƴ ŀ ΨōƻǘǘƻƳ-ǳǇΩ ǾƛŜǿ ŀƴŘ ŀ ΨǘƻǇ-downΩ ǾƛŜǿ. !ǘ ƻƴŜ ŜȄǘǊŜƳŜΣ ǘƘŜ ΨǘƻǇ-ŘƻǿƴΩ 
view sees the role of the application domains as validating the models developed. In this scenario the 
case studies function as randomised experiments which would validate the models to enable them to 

be generalised4. At the other end of the spectrum there is a view that the application domains 
should provide a clearly articulated problem (linked to the key themes which are core to the scope of 
the project) against which tools could be developed to solve the problem. Also expressed in the 
interviews was the view that the case studies should not be the basis for theory development but 
ǊŀǘƘŜǊ ŦƻǊ ǾŀƭƛŘŀǘƛƻƴ όΨŜȄǇƭŀƛƴƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎΩύΦ  

An interesting assumption emerged from the evaluation regarding the expectations of the project for 
the application domains. This is linked to different perceptions regarding the role of the case studies. 
In one of the interviews there was a discussion about the different perspectives of an engineer and a 
researcher in relation to the role of a case study and problem solving. From the perspective of those 
working on the models, the case studies are seen as providing examples for the models with the view 
to potentially validating them. The engineers see themselves as providing problem solutions in 
response to the requirements expressed by the application domain whilst implementing the 
principles expressed in the models.  

The function of providing clearly articulated requirements for tool development sits at odds with the 
nature and scope of a research project and perhaps overly dominated the initial work carried out 
within WP2. However, the initial work carried out does provide a good basis from which to consider 
the core concepts of change and dependency. The application domain partners are in many cases 
equally interested in the project research for its potential to develop their area of practice or to 
develop new conceptual models for digital preservation within their field. The research aspect of the 

                                                           
4 For an explanation of this dynamic see Patton, M.Q. Developmental Evaluation 2011 Chapter 6 
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project looks towards future scenarios, which the case studies cannot provide (as they are as yet 
hypothetical) but can validate in terms of their plausibility on the basis of experience. Although these 
differences in understanding may have caused some of the frustration regarding the requirements 
gathering process, tƘŜ ǎǘǊƻƴƎ ƛƴǾƻƭǾŜƳŜƴǘ ƻŦ ŀƭƭ ǘƘǊŜŜ άŎŀǘŜƎƻǊƛŜǎέ ƻŦ ŀŎǘƛǾƛǘy (application practice, 
research, and development) in the requirements gathering, test-bed development and the 
evaluation improved collaboration with and expectations from the partners regarding the role of the 
case studies in the project.  

There is a vision emerging for the test-beds which looks to test not only tools but also ideas. This may 
ƘŜƭǇ ǘƻ ōǊƛƴƎ ŀōƻǳǘ ŀ ǎȅƴǘƘŜǎƛǎ ōŜǘǿŜŜƴ ǘƘŜ ΨōƻǘǘƻƳ-ǳǇΩ ŀƴŘ ΨǘƻǇ-downΩ ŀǇǇǊƻŀŎƘŜǎ ǿƛǘƘƛƴ ǘƘŜ 
project. 

Within a top-down approach the models would be validated by identifying actual test cases within 
the domains of the case studies. In this scenario standardised procedures are developed and 
validated through the application domains which represent partly randomly selected sites for the 
enactment of a quasi-experimental design with the aim of producing the best results in addressing a 
particular problem. The outcome is best practice that is assumed to be generalizable and applicable 
regardless of context, so that scaling up is simply a matter of ensuring that there is a high fidelity in 
the implementation. The underlying assumption is that it is possible to empirically generalize from a 

sample to a population5.  

Finding effective ways to bring together those who traditionally work from a bottom-up approach 
and those who traditionally work from a top-down approach may form part of the key to further 
development of a shared understanding and shared expectations within the project.  

One of the clear recommendations to emerge from the interviews was the need for concrete 
examples of change from within the application domains. The emerging concept of dependency as 
encapsulating intent is also an area that allows the context of a particular preservation scenario to 
illustrate the ideas being developed within the models. 

The concept of a test-bed that is being developed within PERICLES goes beyond a purely engineering 
notion of test-bed to a broader notion which supports testing of both the tools and ideas that are 
emerging in the project. This has the potential to facilitate a discussion of the relationship between 
the models and theories and the particular practitioner contexts.  

 

RECOMMENDATIONS 

¶ Clarify the different roles that the case studies  are expected to serve. Consider how best to 
provide the information required for the different aspects of the project.  

¶ Explore the potential of the test-beds to create a synthesis between those who adopt a 
Ψbottom upΩ approach and those who are adopting a ΨtƻǇ ŘƻǿƴΩ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΦ 

¶ Consider the development of the test-beds within a broader theoretical framework related 
to how the findings from PERICLES might be most useful for the widest possible audience. 

¶ Work with the case study providers and the different elements of the project to develop a 
clearer understanding of what constitutes acting as a good case study  provider to the 
different parts of the project. It may be that this needs to be driven by WP2 and it is 
expected that there will be different roles and methodologies related to the case studies for 
different elements of the project. 

 

  

                                                           
5 Patton, M.Q. Developmental Evaluation 2011 Chapter 6 



DELIVERABLE D2.3.3 
INITIAL EVALUATION REPORT 

 
 

© PERICLES Consortium  Page 22 /  78 

Assessment of collaboration within the PERICLES consortium 

One of the opinions expressed during the course of conducting this formative evaluation was the 
need for all partners to fully appreciate the different roles in the project in relation to the project 
objectives and the consortium team. With the very different backgrounds and practices within the 
consortium, the role of bridge builders has proved to be very helpful in advancing a shared 
understanding of proposed theories and approaches, and identifying a common ground for different 
courses of action or a specific logic behind different arguments. 

 

RECOMMENDATIONS 

¶ Regularly check the common understanding of the different roles in the project and their 
respective contributions to the overall goals.  

¶ Continue to support a culture of trust and reflective practice to enable partners to consider 
how well their understanding aligns with the expectations of others in the project and how 
they might collaborate more effectively.  

¶ RŜŎƻƎƴƛǎŜ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ΨōǊƛŘƎŜ ōǳƛƭŘŜǊǎΩ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ǎǳǇǇƻǊǘ ǘƘŜ 
development of others to take on this role.  

¶ Making the different approaches and assumptions within the project more visible may help 
to create a greater tolerance when expectations are not shared. 
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4.2 Software Evaluation 
The following sections describe in detail the various software components that have been evaluated 
in the initial evaluation phase. For each evaluation subject, the subject itself and its evaluation goals 
are described as are the evaluation process and finally the results and conclusions. 

Evaluations are performed with a certain objective in mind, such as assessing how well an evaluation 
subject answers to the requirements that were set out for it, how user-friendly the evaluation 
subject is, or generally, to get ideas and suggestions on how to improve the evaluation subject. 
Typically, a very high-level differentiation is made between verification and validation goals. In a 
verification, it is assessed how well the evaluation subject is being (or has been) developed, 
according to its specifications. In a validation on the other hand, the evaluation subject is viewed 
more from the perspective of the end-user, and one evaluates how well the evaluation subject 
actually solves the end-user issues.  

In order to make the evaluation goals operational and measurable, evaluation criteria need to be 
formulated, focusing on the relevant usability, functional and operational aspects of the evaluation 
subject. In addition, quantitative and qualitative success criteria can be defined to determine when 
and to what extent an evaluation session was successful with respect to the evaluation metrics. Both 
the evaluation and the success criteria can be objective or subjective, depending on the evaluation 
subject, the approach, goal and any constraints that are relevant. Therefore, in the following 
chapters, each evaluation subject will have its own set of evaluation goals and criteria. 

4.2.1 PERICLES Space Science Portal 

4.2.1.1 EVALUATION SUBJECT 
This evaluation covers the first prototype of the PERICLES Space Science Portal. The objective of the 
Portal is to become a central component in the Space Science scenario test-bed of PERICLES. To 
achieve this, a multi-faceted approach is being followed. First, data and metadata are organised in a 
way to be readable by both humans and machines, in order to promote and support access and 
reuse of information. That is, concepts, relations and their meaning are represented in a semantic 
model, by means of semantic web technologies (Topic Maps, TMQL, TMCL). Then, the structure of 
the semantic model is exploited to generate customisable views of concepts with their context. In 
particular, relations are exposed in the user interface to allow users to browse between related 
concepts. The semantic model itself is put together by continuously collecting data and metadata in 
different forms: from documents, from access statistics, from automatically extracted metadata, etc. 
In particular, relations in the semantic model can also model dependencies between digital resources 
and even preservation policies. In this latter case, the machine friendly representation enables 
ǎƻŦǘǿŀǊŜ ǘƻ ŜƴŦƻǊŎŜ ǇƻƭƛŎƛŜǎ ŀƴŘ ŀǎǎŜǎǎ ǘƘŜ ǎȅǎǘŜƳǎΩ όŀƴŘ ƛǘǎ Řŀǘŀύ ŎƻƳǇƭƛŀƴŎŜ ǘƻ ƛǘΦ CƛƴŀƭƭȅΣ ƻƴŜ ƻŦ 
the objectives of the Portal is to enable users manage the creation of AIP and DIP. 

The prototype being evaluated is the initial result of the development of PERICLES Space Science 
Portal. The implemented semantic model is still quite limited, not very accurate and the information 
presentation is not easily customisable. Still, relations are already exploited in the Portal to allow 
users to navigate the semantic model, and to present information together with a relevant context. 
On-going development is already tackling the limitations of the prototype. In particular, the 
development of a much more complete semantic model and the packaging are already in a quite 
advanced development stage and will be evaluated in the second evaluation phase. 
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Evaluation goals 

In order of importance, the two main objectives of the PERICLES Space Science Portal evaluation are: 

¶ to assess the usability of the user interface of the portal;  

¶ to evaluate the effectiveness of the Portal as a tool for the access and reuse of data, and to 
assess how the Portal can be improved or extended. 

Even though still relatively early in the development, a usability evaluation can already provide 
valuable feedback. In the experience of SpaceApps, usability is often given too little attention in early 
prototypes. While ultimately the core functionalities of a tool are what matters most, it has emerged 
that appraisal and evaluation of such functionalities in an early prototype are often impaired and 
biased by usability issues. The second and third (final) evaluation will evaluate a more mature 
software, together with a much more complete semantic model (ontology, data and feature set), and 
potentially integrated with further external tools and libraries (such as PETς PERICLES Extraction 
Tool). Those future versions of the Portal will be much more suited for a true end-user evaluation, 
wherein the relevance (and thus compliance to the requirements) and completeness of the software 
ŀǊŜ ŀǎǎŜǎǎŜŘΦ Ψ¢ǊƛǾƛŀƭΩ ǳǎŀōƛƭƛǘȅ ŀǎǇŜŎǘǎ ǎƘƻǳƭŘ ƴƻǘ ƴŜƎŀǘƛǾŜƭȅ ŀŦŦŜŎǘ ǘƘŜǎŜ ŦǳǘǳǊŜ ŜǾŀƭǳŀǘions, and 
therefore should be tackled and taken into consideration as early as possible. Consequently, this 
initial evaluation will have a high focus on usability. In particular, the evaluation targets the clarity, 
usefulness and completeness of the presented information, that is, the content shown in the Portal 
pages. The Portal is not just meant as a document-storage system. Efficiency and effectiveness of the 
navigation within the semantic model are also considered as the Portal should allow to easily reach 
relevant information from related concepts. Situations where users feel lost or have to just try all the 
presented combinations should be detected in this evaluation. Other, more detailed, technical 
aspects are assessed too, such as the visual organisation of the UI, the layout of its different 
components and their behaviour. The implemented UI should not cause an excessive cognitive load 
on the user. Finally, one of the goals for the evaluation is to gather feedback on possible desired 
features or improvements to avoid the functionalities of the software drifting away from the core 
needs of its users. 

4.2.1.2 EVALUATION DESCRIPTION 
The evaluation of the PERICLES Space Science Portal is carried out in two parts, a heuristic evaluation 
and a validation walkthrough. 

Heuristic Evaluation 

A heuristic evaluation is a well-established technique to perform a usability evaluation. One of the 
goals of performing a heuristic evaluation on the PERICLES Space Science Portal prototype is to 
identify early on in the development issues on fundamental design choices of the UI, such as the 
layout. A further objective is to assess the effectiveness of the implementation of the core ideas 
behind the Portal (exploiting the relations of the semantic model for information presentation and 
navigation). The Portal should in fact present with little effort all the relevant information needed by 
domain experts, and at the same time be as self-explanatory as possible for non-experts. Based on 
the received feedback, it will be possible to prioritise the identified issues and address them while 
they still require a relatively limited amount of effort. 

The objectives of this heuristic evaluation are reflected in the choice of the evaluating team. The 
selected evaluators are either UI experts, with limited knowledge of the PERICLES project and the 
SOLAR experiment, or SOLAR experts (SOLAR operators), with limited experience in software UI 
development. The former can easily detect UI issues, e.g. in the layout organisation, as well as in the 
completeness and clarity of the presented information. The latter group can verify to which degree 
the Portal fits their current workflow and to what extent the Portal has potential to improve. 
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The heuristic evaluation is organised on an individual basis. Each evaluator is given a short face-to-
face briefing by a member of the development team, together with an introductory presentation. 
Evaluation results are collected via an online questionnaire. With the exception of the briefing, all 
activities in the heuristic evaluation are carried out autonomously by the evaluators, avoiding the 
introduction of helping-hand induced biases and promoting self-discovery. The introductory 
presentation provides an overview of the PERICLES project, the Space Science case and the approach 
adopted for the Portal prototype implementation. Then, it offers a list of 11 data-retrieval or 
navigation-inducing tasks which cover the various functionalities of the Portal, and are meant to help 
the evaluator familiarise with the software. Each task specifies an objective and an expected result. 
Some of the tasks also offer a possible solution to accomplish the objective, in particular when it was 
considered important that the evaluators could assess the final result of the task.  Evaluators were 
also invited to navigate the Portal freely. 

Other results collection methods (A/V recordings, observations of the whole evaluation process) may 
return a richer feedback, such as a precise and detailed documentation of how the evaluator-user 
approaches the software. However, they are more appropriate for more mature software products 
than the current Portal prototype, since the required extra effort would not pay off in terms of 
identified issues. Instead, the adoption of a questionnaire allows to focus the evaluators attention to 
areas, features that are more novel and relevant to PERICLES, while avoiding less useful feedback on 
the already known lack of certain functionalities such as the limitations of the semantic model. In 
order to reduce the bias introduced in the choice of questions and possible answers, open questions 
were included in the questionnaire, so that evaluators were enabled to integrate multiple choice 
answers with their comments. 

The questionnaire collects information on both the background of the evaluators and their 
ŜȄǇŜǊƛŜƴŎŜǎ ŀŦǘŜǊ ǳǎƛƴƎ ǘƘŜ tƻǊǘŀƭΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ ŜǾŀƭǳŀǘƻǊǎΩ ōŀŎƪƎǊƻǳƴŘ ŀƛƳ 
at determining how familiar they are with respect to the PERICLES project, the domain (the SOLAR 
experiment), UI development and semantic web technologies. Then, various usability aspects are 
covered with open and multiple choice questions. The targeted aspects include: 

¶ the clarity of the terminology used, both with regards to the application and with regards to 
its content; 

¶ aesthetics and layout in terms of learnability, absence of visual clutter; 

¶ completeness and relevance of the presented information; 

¶ effectiveness and efficiency of the navigation between concepts; 

¶ management of errors and malfunctions 

In particular, with regards to the implemented layout, the questionnaire asks to evaluate the 
organisation ƻŦ ǘƘŜ ¦L ƛƴ ŀ ǎƛŘŜ ǇŀƴŜΣ ǿƘƛŎƘ ƻŦŦŜǊǎ ŀ ƭƛǎǘ ƻŦ άŎƻǊŜ ŎƻƴŎŜǇǘǎέΣ ŀƴŘ ŀ Ƴŀƛƴ ǇŀƴŜΣ ǿƛǘƘ ǘƘŜ 
dual role of showing lists of homogeneous concepts and a detailed view of a particular concept. 
Besides this, as part of evaluating the navigation, focus is put on whether the navigation options are 
presented clearly and how easily they allow users get to the desired information (i.e. the complexity 
of the paths). 

Validation Walkthrough 

A validation walkthrough will be performed with a selected group of SOLAR specialists (the 
evaluators) and lead by SpaceApps (guide and observer roles). The current system will be presented 
and the evaluators are asked to critique it and pose questions on what is or what will be possible. It 
will be done as a group session wherein a member of the development team will guide a group of 
evaluators through the functionalities of the PERICLES Space Science Portal. The main objectives of 
this validation walkthrough are to evaluate or assess the following aspects with respect to the Portal: 

¶ the choice of representing information using Topic Maps as the underlying semantic model, and 
its consequences on the Portal implementation and layout; 
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¶ the choice of a web application as the main user interface; 

¶ information discoverability and reusability; 

¶ ŀǇǇǊƻǇǊƛŀǘŜƴŜǎǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ ǳǎŜǊΩǎ ǿƻǊƪŦƭƻǿόǎύΤ ƛǘ ǎƘƻǳƭŘ ōŜ ŎƭŜŀǊ ǿƘŜƴ ŀƴŘ ǿƘȅ ŀ ǳǎŜǊ 
feels the need to use other tools to proceed in the workflow and what those tools are. 

Topics to be addressed during the validation walkthrough:  

¶ how to retrieve, using the Portal, information the evaluator already knows about; 
¶ how to retrieve, using the Portal, new information (e.g. some unexpected correlations 

between events); 
¶ Ƙƻǿ ǘƻ ǊŜǘǊƛŜǾŜΣ ǳǎƛƴƎ ǘƘŜ tƻǊǘŀƭΣ ƛƴŦƻǊƳŀǘƛƻƴ όƛƴ ƎŜƴŜǊŀƭΣ άƻƭŘέ ŀƴŘ άƴŜǿέύ based on the 

interconnections (of the information) presented by the application; 
¶ navigation: 

o mechanisms to reach a topic from related topics; 
o mechanisms to reach a digital resource described or referred to by a topic; 

¶ presentation: 
o mechanisms to present similar types (e.g. lists of instances); 
o mechanisms to present connections among topics (e.g. the associations); 
o mechanisms to present a topic (e.g. instance page); 

¶ content: 
o characterisation of topics (names, occurrences) and associations: completeness, 

accuracy (sort of precise vs. generic, vague); 
¶ future features: as some features are not yet implemented in the current version of the 

portal, these features will be described, and feedback from the evaluators will be sought. 

4.2.1.3 OVERVIEW OF PERFORMED EVALUATION SESSIONS 
Heuristic Evaluation 

The chosen evaluators included 2 SOLAR operators and 4 in-house UI specialists. The heuristic 
evaluation took place independently for each evaluator between the 19th and the 27th of August 
2014, depending on their availability. Each of the evaluators was briefed about the evaluation 
process by a PERICLES development engineer from SpaceApps, and was provided the introductory 
material. Evaluators used their own computers to perform the evaluation. In order to allow this, 
temporary credentials to access the protected portions of the system were provided. In one 
particular instance, for a particularly experienced UI specialist, a member of the development team 
acted as an observer and asked to the UI specialist to think aloud. The details of this evaluation were 
loggedΦ ¢ƘŜ ŘŜǾŜƭƻǇŜǊ ŘƛŘƴΩǘ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǘƘŜ ŜǾŀƭǳŀǘƻǊ ǿƘƛƭŜ ǘƘŜ ƭŀǘǘŜǊ ǿŀǎ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ 
evaluation. Also, even though this was not explicitly asked, detailed notes with screenshots and 
suggestions, were provided by some evaluators. 

Validation Walkthrough 

The validation walkthrough was performed at B.USOC on the 22nd of August 2014. The evaluators 
were the following specialists:  

¶ 2 B.USOC operation engineers who operate the SOLAR experiment as well as other payloads 
and experiments; 

¶ 2 senior B.USOC scientists with a vast experience conducting scientific experiments in space. 

The evaluation was led by a PERICLES development engineer from SpaceApps and was structured as 
a short presentation of the portal followed by a guided discussion wherein 16 questions were 
presented and discussed.  

During the discussion, the portal has been revisited to demonstrate certain features or to explain 
possible extensions.  
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4.2.1.4 RESULTS  
Heuristic Evaluation 

The organisation of the layout into a side pane and a main pane received a good reception, as well as 
the overall aesthetics. Simplicity and absence of clutter were appraised by more than one evaluator. 
With wider screens, however, the extra available room is not really exploited. 

Among the components, the left side pane proved to be the most problematic. A lack of separation 
between actions (user management) and the content was repeatedly pointed out. As a solution, it 
was suggested to split the functionalities of the side pane to two separate components, one for 
άǎȅǎǘŜƳ ŀŎǘƛƻƴǎέΣ ǎǳŎƘ ŀǎ ǳǎŜǊ ƳŀƴŀƎŜƳŜƴǘΣ ŀƴŘ ŀƴƻǘƘŜǊ one dedicated to providing entry points to 
ǘƘŜ ǎŜƳŀƴǘƛŎ ƳƻŘŜƭΦ ¢ƘŜ άǎǘŀǘƛŎ ŎƻƴǘŜƴǘέ ŜƴǘǊȅΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ ǿƛƭƭ ŘŜŦƛƴƛǘŜƭȅ ƘŀǾŜ ǘƻ ōŜ ǊŜƳƻǾŜŘΣ 
being useless, unclear and confusing. 

!ǎ ŦƻǊ ǘƘŜ άŎƻƴǘŜƴǘ ŜƴǘǊƛŜǎέΣ ǘƘŜ ŘƻƳŀƛƴ ŜȄǇŜǊǘǎ ŀǇǇǊŜŎƛŀǘŜŘ ǘƘŜ ƳŀǘŎƘ ōŜǘǿŜŜƴ ǘƘŜ ǇǊƻǾƛŘŜŘ ǘȅǇŜǎ 
and their needs (linked to the workflow). It was reported however that a more customizable 
approach, with a bookmarking functionality, would be preferred. 

The choice for the titles of the entries was also questioned. A name such as typeList was considered 
to resemble rather some programming variable (jargon) than natural language. Also, in some 
instances, the chosen term for the type was deemed too generic (e.g. activities), or inaccurate (in the 
case of operations manuals). It is worth noting that this particular issue is already being addressed by 
the development team as part of the work for the new semantic model. Further actions were 
suggested in order to expose the type hierarchy in the semantic model to the user. 

The most critical issue which emerged, was a lack of visibility of the system status with regards to the 
currently selected instance page. Indeed, the title for the selected instance page appears in the side 
pane in a fixed position, regardless of its type. On the contrary, evaluators had the tendency to infer 
the type of the instance from the position of its title in the side pane. In addition, a clear visual 
separation (e.g. with font, colour, indentation) from the rest of the pane is missing.  

A more technical problem was reported by evaluators with localised browsers. The user 
management entries changed according to the selected localisation, while the rest of the Portal 
always displayed English text. 

As for the instance list pages, in the main pane, evaluators asked for sorting and searching 
capabilities over the displayed items. Such items are currently displayed in no particular order, and 
on some occasion this lead the evaluators to manually search item by item for some piece of 
information encoded in the item titles. Another suggestion for addressing this issue was of providing 
a more complete and visual overview of the presented items, so to support the user making up his or 
her mind without having to visit the particular item. 

Evaluators made a similar remark with regards to the information presentation on instance pages. 
For example, the system could give hints with icons on the type of document referenced by a link. 
Besides, it was suggested to introduce an overall crisper organisation of the page, with a clearer 
distinction between the properties of a particular concept and the actions offered by the page itself, 
such as downloading a document. For this latter functionality, it was suggested to not display full 
URLs, as they are not really useful.  

CƛƴŀƭƭȅΣ ƛƴ ŎŀǎŜ ƻŦ ƳƛǎǎƛƴƎ ŜƴǘǊƛŜǎ ƛƴ ǘƘŜ ǎŜƳŀƴǘƛŎ ƳƻŘŜƭΣ ƛƴǎǘŀƴŎŜ ǇŀƎŜǎ ŎǳǊǊŜƴǘƭȅ ŘƛǎǇƭŀȅ ŀ άbh 
w9{¦[¢έ ƳŜǎǎŀƎŜΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ŎƭƛŎƪŀōƭŜ ŀƴŘ ƭŜŀŘǎ ǘƻ ŀ ƴƻƴ-existing-page 404 error. This was, 
however, the only malfunction that was reported during the whole evaluation. 
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Navigation 

Most of the evaluators considered the Topic Maps approach of encoding and exposing the relations 
between digital resources one of the strengths of the system. Still, the navigation itself within the 
Portal received mixed reviews. Domain experts, in particular, found it intuitive and well organised. Its 
effectiveness, in general, was hampered by the issues regarding the left side pane, and a limited 
visibility of system status. It was suggested to add extra fǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ǘƻ ǊŜǘǊŀŎŜ ŀ ǳǎŜǊΩǎ ǎǘŜǇǎ ƛƴ ǘƘŜ 
system, such as what is provided by a breadcrumbs bar, or even a summary visualisation of the 
neighbourhood in the semantic model. 

As for the links, evaluators advised a clearer indication of what to expect by following them, also 
exploiting a more visual communication such as, e.g. icons to convey the file type of a document. 

As an improvement, it was suggested to add a customizable bookmarking system to streamline 
access to more important concepts (which could take over the role of the side pane). 

The possibility to reach and download different types of documents in a centralised way was 
particularly appreciated, even though the way a download is handled heavily depends heavily on the 
ǳǎŜǊΩs platform (e.g. on the availability of a browser plugin). 

Content  

As for learnability of the system, which is closely related to the goal of supporting information 
discovery, the semantic model proved to be too limited. Indeed, all evaluators had to look up 
referenced documents (and use for example text search within them) in order to retrieve 
information. What is currently contained by and shown in the Portal is not sufficient for carrying out 
most of the suggested tasks, even when they do not explicitly ask to reach actual documents. 
Domain terminology, according to the non-domain expert evaluators, was not well explained. In 
order to achieve proficiency with the use of the Portal, they considered it fundamental to have 
previous knowledge of the domain. 

In contrast, the need for familiarity with semantic web technology was not raised at all. On the 
contrary even, the adoption of these technologies seemed to fit quite well with a human-friendly 
representation of knowledge. 

Evaluation 

The evaluation process itself was in general appreciated and deemed appropriate for the system 
being evaluated. It was advised, though, to document each evaluation with an observer from the 
development team assisting each evaluator. This piece of advice will certainly be taken into 
consideration for the second and final evaluation phases. For the current one, however, it was 
preferred to avoid any interference from the development team, and get a feedback as unbiased as 
possible.  

The questionnaire and introductory material were in general deemed complete enough and well 
prepared. Only minor remarks were made, such as enabling evaluators to save drafts of the 
questionnaire answers, and make the familiarisation tasks independent from each other. Also, one 
evaluator would have preferred to provide comments on each of the familiarisation tasks. 

It is worth noting that two of the evaluators provided extra textual feedback, also with screenshots of 
the application, to support their comment and provide suggestions for improvements. 

Conclusion 

On the whole, the first prototype of the PERICLES Space Science Portal was received favourably by 
the UI evaluators, even if issues emerged during its use. Most of them can be traced back to the 
current Portal being an early prototype, and are currently being prioritised and addressed by the 
development team. Features such as sorting, searching, customizing information presentation or 
even entering new data and metadata are not yet implemented. This obviously limits the range of 
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tasks the system can effectively and efficiently support. However, most evaluators found it a very 
good approach to evaluate the core idea behind the Portal, which is to capture and expose the 
relations among concepts (digital documents, datasets, etc.). It was also quite explicitly remarked 
that a centralised access to a diverse, but connected, range of digital resources is a very promising 
approach to promote reuse and access to digital information. 

Validation Walkthrough 

The choice of representing the information using Topic Maps is considered reasonable by the 
evaluators. There was, however, a concern with regards to the difficulty in finding the most 
appropriate granularity as a too granular graph might be too confusing while too crude graphs may 
be too simplistic.  

The choice of using a web application as the main user interface was seen as good as it fits well the 
current way of working. It was mentioned that currently there is an interest in applications that work 
both on the web and on mobile devices - that is, mobile devices interface may be a nice addition to 
the web interface. 

There was a consensus that the vision where the portal is fully integrated with the current operation 
tools is a very interesting one. The evaluators agreed that the tool should be usable both by the 
operators and the scientists, and this was even further extended to include all the people working on 
the project. 

For scientists, statistical or aggregated views will not be useful, as they prefer to examine the data 
with their own tools. For operators, on the other hand, such views may be useful (for example seeing 
temperature trends of certain devices). However, because there are endless possibilities for such 
views, these must be carefully designed. 

The ability to protect the data and control who sees what, was identified as a clear need. It was 
mentioned that this issue of security is very complex in Europe. It was explained to the evaluators 
that the fact that the data is organised in a Topic Map allows get to very complex configurations 
where certain users can be exposed to certain slices of the data according to the data semantics, 
while others are not. 

Regarding the Portal page layout, it was agreed that both a menu and a summary view of the topic 
are needed. One of the evaluators mentioned a layout containing three panes (which was described 
in more details in the heuristic evaluation) as a preferred way of working.  

It was also recognised that when the list of items becomes too long, filtering or querying is a must. A 
way to request information for one specific day as well as the ability to filter the data by time (and in 
some cases by location) were recognised as important by all evaluators.  

Visualisations of the different kind of activities over time may be interesting, for example to allow 
comparing activities of different instruments. For the ASIM (Atmosphere-Space Interaction Monitor) 
experiment which will start in the near future, spatial visualisation may be interesting as well. 
Beyond getting data for a certain period, the approach of browsing from one item to the other in 
order to better understand the data was considered good, and the anomaly report preparation 
activity was given as an example in that context. With regards to this, the idea of having a shopping 
basket workflow was suggested: the user browses around or searches for things and collects them in 
the basket that is kept on the server. In the end the user can download the data all together.  

There was a clear consensus that the more options to retrieve or to find the data, the better. 

The possibility to annotate the portal pages was welcomed, however, the provenance of such 
annotations must be maintained. 

It was suggested that users should be able to define a search profile. Another suggestion was that 
users should be able to configure their own opening page or side pane. 
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It was agreed by the evaluators that, for people who are not familiar with the data, the portal may be 
ǎŜŜƳ ŀ ōƛǘ ŎƘŀƻǘƛŎΣ ǿƘƛŎƘ Ƴŀȅ Ǉǳǘ ƻŦŦ ǎƻƳŜ ǇŜƻǇƭŜΦ {ǇŀŎŜ!ǇǇǎΩ ǉǳŜǎǘƛƻƴ ŀƴǎǿŜǊƛƴƎ ƎǊŀǇƘǎ όǿƘƛŎƘ 
are planned to be integrated in the Portal) were presented and it was agreed that the graphs helps to 
understand the way the data is organised. Still, the evaluators thought that a kind of an automatic 
tutorial that walks the user through the graph may be very helpful. 

The Portal provides the location of the data/document, and it was mentioned that the user is mainly 
interested in simply a link to the resource, and will be less interested to see the location. 
Even though the layout of the Portal could be improved, it was agreed that the way a topic is 
presented in one page was good. 

To conclude, the reactions of the evaluators in the validation walkthrough were generally positive. 
There was an emphasis on the need to integrate the Portal with the existing B.USOC tools. Some 
concerns were mentioned by the evaluators, and those were answered well by describing future 
plans for the Portal. Several useful ideas and guidelines were given by the evaluators in order to 
improve the Portal and make it more useful to the end users. 

4.2.2 PERICLES Extraction Tool (PET) 

4.2.2.1 EVALUATION SUBJECT 
The PERICLES Extraction Tool (PET tool) has been developed in the scope of Task 4.1, entirely within 
ǘƘŜ ǇǊƻƧŜŎǘΣ ƛƴ ƻǊŘŜǊ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀƴŘ ŎŀǇǘǳǊŜ ǊŜƭŜǾŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ŀƴ ƻōƧŜŎǘΩǎ ŜƴǾƛǊƻƴƳŜƴǘΣ 
ǘƘǊƻǳƎƘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇƘŀǎŜǎ ƻŦ ǘƘŜ ƻōƧŜŎǘΩǎ ƭƛŦŜŎȅŎle. 

Capturing such information is regarded important, both for the preservation of digital objects and 
their use, and for PERICLES, in order to make available all the relevant information necessary for the 
different uses and purposes of the object, as well as for future users that may not have access to the 
ƻǊƛƎƛƴŀƭ ƻōƧŜŎǘΩǎ ŎƻƴǘŜȄǘ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘΦ 

For an in-depth description of PET, and the base concepts that have driven its creation, as well as its 
position in the overall project, we refer to Deliverable D4.1 (Initial version of environment 
information extraction tools), and in particular in sections 2 and 7 where these aspects are 
elaborated.  

PET is a modular and generic open source framework for the extraction information from system 
environments where digital objects are created and used. PET is built to be domain agnostic, and 
supports extension by external modules. It implements various information extraction techniques as 
plug-in Extraction Modules, as complete implementations or where possible by re-using already 
existing external tools and libraries (such as Apache Tika, mediainfo, mdls, and others in order to 
address domain specific needs). Environment monitoring is supported by specialised monitoring 
daemons and continuous extraction of relevant information triggered by environment events related 
to the creation and alteration of digital objects such as, for example, the alteration of an observed 
file or directory, opening or closing a specific file, and other system calls. The tool can be used in a 
sheer curation scenario, running in the system background under the full control of - but without 
disrupting - the user. Furthermore a snapshot extraction mode exists for capturing the current state 
of the environment, which is mainly designed to extract information that doesn't change frequently, 
such as for example system resource specifications. As such, this tool has been created with the 
objective to address a variety of application domains and using novel techniques, so it has to be 
mentioned that the focus has been on the RTD approach and on obtaining a working prototype, and 
it is to be considered and evaluated as a prototype, and not as production software. 

The design and development of PET has been aimed to the production of a general software with no 
domain specific limitations; nevertheless the PERICLES disparate case studies have been taken into 
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account and the functionality of the tool has been tested against scenarios driven by those case 
studies.  

The main developers of this tool have been ULIV (lead) and UGOE, who worked together on all 
development roles: writing the specification, designing the architecture, coding, testing, 
presentation. 

The PET software was evaluated, with a specific focus on case studies that have been explored with 
and for PET. In particular, the case study scenarios that were prepared, and the extraction methods 
that are being used were evaluated. It is important to notice that the configuration of the tool is a 
relevant task that is necessary to customise the tool (per se domain agnostic) for the specific aspects 
of the application domain.   

However, it has some limitations, as the development of PET has been done entirely in the scope of 
the project in the first 16 months, together with the theoretical part, and has been intended as a 
prototype. The interfaces are still not perfect, and testing is in an early state. 

PET features 

The following list outlines the main features of the PET tool: 

¶ extracting information that is usually ignored by current metadata extractors; 
¶ extract environment information from outside the digital object for re-use possibilities; 
¶ extracts information at the right time and place: within the production environment ; 
¶ supports continuous extraction in a sheer curation scenario; 
¶ visualises information change over time; 
¶ information snapshot extractions allow getting a quick overview of extractable  information; 
¶ platform independent (needs Java 7); 
¶ modular and extendable architecture that supports specialised needs; 
¶ use profiles allow the parallel usage for different scenarios; 
¶ provides graphical user interface, but can also run without graphics in console mode; 
¶ provides exchangeable storage backend. 

Preliminary evaluation 

In January 2014, in the context of a project meeting, we ran a workshop and hands-on evaluation of 
the PET tool prototype with the project partners, to collect feedback, bug reports and feature 
requests, and to validate the approach taken. This workshop allowed us to gather a lot of ideas and 
feedback, covering new modules and module improvements, design and implementation 
improvements, ideas about new features, and software project management suggestions. 
Furthermore, ideas for real usage scenarios came up at the meeting, which were tested live at the 
systems of our  case study partners during the late development stage. 

No further development is planned, as priority will be given to other tools (the encapsulation tool, 
and WP5 tools) and work for other tasks. The encapsulation tool will connect to the extraction tool, 
so if the encapsulation tool will be evaluated in the second evaluation this connection could be 
evaluated, too. Furthermore, any integration of PET with other software that has been or will be 
developed in PERICLES, can be evaluated in the following evaluation iterations. 

Evaluation goals 

The initial evaluation of PET has the following prioritised (high to low priority) list of objectives: 

¶ usage scenario ideas: assess what information is useful to extract from the environment; see 
what can be added or improved; 

¶ explore the possibility of new usage scenarios for the tool; 
¶ get more technical ideas on how to extract environment information; 
¶ assess the usefulness of the tool for the stakeholders.  
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As further development effort for PET will be almost non-existent in the scope of WP4, and probably 
limited to the development of the test-beds (WP7), the following evaluation objectives will have a 
lower priority:  

¶ assess how to improve the tool in support of the specific use cases, while maintaining the 
generality of the tool; 

¶ indicate areas of improvement for the tool in terms of usability; 
¶ performance; 
¶ assess what is the best path to follow to develop a more advanced demonstration. 

Our interest is on the novel aspects of information that can be captured with the tool, and its 
capability to adapt to the diverse use cases. Excluded aspects are the cosmetic aspects of the GUI 
and minor bugs; and the issue with configuration for the specific domains.  

While still a prototype, PET is mature enough to be evaluated on an individual basis by the 
evaluators, given some help and coordination on the configuration aspects of the tools. 

4.2.2.2 EVALUATION DESCRIPTION 
PET was evaluated using a validation walkthrough where the software and the existing usage 
scenarios are explained and demonstrated, into significant detail. The evaluators were invited to test 
the tool on their own (hands on evaluation), and complete an evaluation questionnaire that includes 
comments and feedback.  
An introductory invitation letter had been sent to the evaluation participants, and a tutorial was 
provided to give an introduction to the use of the tool. 

A validation walkthrough is most suited to meet the highest priority objectives. Ideally this is 
combined with a heuristic evaluation for better assessment of the usability and performance aspects. 
However, to limit the resources required for this evaluation, usability and performance questions will 
be added explicitly to the validation walkthrough evaluation and a separate heuristic evaluation is 
omitted. The validation walkthrough will be performed as group events where a guide shows and 
explains all aspects of the software and the set of experts give feedback. The guide can give his 
presentation through a teleconference. 

In terms of evaluation, we have considered the following criteria:  

¶ originality of the tool; 
¶ capability of extracting otherwise neglected environment information (for future use);  
¶ usability;  
¶ usefulness; 

We also requested feedback on the following aspects that would help improve the tool:  

¶ additional scenarios where the tool would apply;  
¶ additional information to extract; 
¶ strong and weak points; 
¶ tools that could provide additional functionality. 

The tool will has been demonstrated in separate sessions, addressing both the Tate and the B.USOC 
evaluators, with different methodology and use cases.  

Potential evaluators are from the following areas:  

¶ for the B.USOC use cases:  
o B.USOC scientists with experience in the relevant area;  
o operators from B.USOC; 
o external scientist using the space data (Freiburg); 

¶ for the Tate use cases:  
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o Time-based Media Conservation experts;  
o Archives Curators; 
o Information Systems Architects; 
o Technology consultants with experience in cultural institutions.   

4.2.2.3 OVERVIEW OF PERFORMED EVALUATION SESSIONS 
The evaluation of PET was done separately with both our use case providers, in separate series of 
sessions.  

TATE evaluation sessions 

The evaluation session took place via a tele-conference facility, with multiple participants following 
from the TATE venue who met in a conference room, during two separate sessions: 

¶ An internal session with Tate personnel, with an extensive demonstration and QA of the PET 
tool, and explanation of the aspects of the tool that can address the specifics of the SBA 
scenarios on the 8th of July 2014 at 17:00 h UK time;  

¶ A second session on the 29th of July 2014, at 09:00 h UK time. This session involved external 
evaluators of the field of video preservation. This group focussed more on the aspects of 
video preservation that can be supported by PET. 

During these sessions we directly collected feedback and suggestions on possible improvements to 
PET, in particular regarding video preservation and the relevant environment information. 

B.USOC evaluation sessions 

The evaluation took place in 2 online conferences, with scientists from B.USOC.  

On the 12th of August 2014 the PET developers ran a first demo and presentation of PET, followed by 
a discussion on the possible scenarios for evaluation. This was followed, offline, by preparation of the 
scenario and successively by a PET template for the scenario with specific instructions.  

On the 3rd of September 2014 we ran another teleconference, where PET was run, with its template, 
on the scenario via remote conference and was evaluated.  

4.2.2.4 RESULTS 
TATE evaluation results 

Results from the TATE sessions were both in form of feedback and in form of questionnaire 
responses. In both cases, the responses from the evaluators were based on a live demonstration of 
the tool followed by a hands-on session applied to their current practice.  

In one case, detailed notes of the evaluation process together with a series of videos showing the 
complete hands-on experience were provided by the evaluator, giving us a complete view of the user 
experience. 

Quantitative feedback 

# Question Mean Std 

1 Understandability-Learnability  
(Convenience in understanding and learning toolôs functionality) 

3.25 0.375 

2 Usability-Flexibility 3.5 0.5 

3 Friendliness of toolôs interface design 2.5 0.5 

4 Legibility of screen display 3.5 0.75 
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5 Frustration level 3 0.5 

6 Effectiveness (Satisfaction level with respect to extraction results) 3.5 0.5 

7 Usefulness of the tool (Added value in comparison with your current practice) 3 1 

8 Overall evaluation of the tool 3.25 0.375 

9 Originality of the tool 4 0.5 

Table 2 - Summary of the evaluation by Tate's domain experts 

The average results shown here, given 3 as a baseline result, are in most cases above the baseline, 
and show acceptable results given the prototype status of the tool. A key characteristic, that is the 
flexibility of the tool (question 2) has been noticed by the evaluator, together with its effectiveness 
(question 6) in gathering useful information, both with an evaluation of 3.5. The overall evaluation is 
also positive, at 3.25, and the originality of the tool (question 9) got the highest rating of 4.  

Finally, the lowest average evaluation was attributed to the user interface design; we were expecting 
this as the interface is simply a prototype. In a few use cases, the tool was meant to be properly 
configured by an expert, and to be lŜŦǘ ǊǳƴƴƛƴƎ ƛƴ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ƛƴ ǘƘŜ ǳǎŜǊΩǎ ƳŀŎƘƛƴŜ. This means 
that in those use cases, the end user would have no reason to interact with the tool User Interface. 
Also, the fact that the tool is per se domain agnostic, drove us to create a generic interface that is not 
ŀƛƳŜŘ ŀǘ ǘƘŜ ǎǇŜŎƛŦƛŎǎ ƻŦ ǘƘŜ ŜǾŀƭǳŀǘƻǊǎΩ ŘƻƳŀƛƴǎ ƻŦ ǇǊŀŎǘƛŎŜΦ 

Qualitative feedback 

The questionnaire included a number of open questions aimed to collect useful suggestions on other 
scenarios that could be addressed with the tool, possible new modules, and strong and weak points 
of the tool. We present here a brief summary of the questions and answers provided by the 
evaluators, while in the appendices, it is possible to consult the full responses.  

1. What would you change in the user interfaces? 
a. GUI assumes a high level of knowledge, in particular of the output format (JSON); 

hard for users in the archival context  
b. make it easier to export results from the tool 
c. LƳǇǊƻǾŜ ǘƘŜ ΨǾƛǎǳŀƭƛǎŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎƘŀƴƎŜΩ ŦŜŀǘǳǊŜ 
d. Provide more information on the modules 
e. GUI could be implemented as an HTML5 web-GUI 

These responses are in line with the GUI being an early prototype that received limited testing, as the 
focus of the development has been on the novel aspects of the collected information.  

2. What additional functionalities/features would you like? 
a. An option to export extracted metadata would be helpful, ideally in a range of 

formats. 
b. Ability to perform extraction on remote machines 
c. A way to track API or shared compiled library dependencies for programs running 
d. Better information on executable files, in particular for SBA, OS X applications and 

virtual machine images 
3. What type of extra training is required? 

a. For non-developers: much more guidance on how to configure modules, how to use 
modules and related module features.  

b. Guidance on the permission needed to run different modules 
c. ²ƘŜƴ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ /ƻƴǎŜǊǾŀǘƻǊΩǎ ŘƻƳŀƛƴΣ ǎƻƳŜ ǇǊŀƎƳŀǘƛŎ ǘǊŀƛƴƛƴƎ ƛƴ Ƙƻǿ ǘƘƛǎ ǘƻƻƭ 

is used to collect the data of the operating environment, and other features (specific 
to the domain) 
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4. Strong points: 
a. Quick; useful environment information 
b. It was helpful to be able to use the tool via command prompt and GUI 
c. ¢Ƙƛǎ ƛǎ ŀƴ ƎǊŜŀǘ ǘƻƻƭΤ ǳǎŜŦǳƭ ǘƻ ŎƻƭƭŜŎǘ Ψ5ƛƎƛǘŀƭ ǇǊƻǾŜƴŀƴŎŜΩΩΤ  
d. Originality; level of detail; ability to extract metadata from certain formats; ability to 

extract data about environments in a consistent way; portability 
5. Weak points: 

a. Difficult to use without a lot of knowledge. 
b. Written in the aging Java language, as with respect to its presumable longevity 
c. Hard to understand how to properly close the application  
d. The inability to export in a simple way 

6. Which scenarios could you imagine, in that the tool would be useful 
a. From an archival perspective, this might be useful to capture environmental 

information to provide basic background information for digital preservation efforts. 
b. It would be an excellent tool for identifying environmental requirements for digital 

artworks requiring specific environments to function. 
c. It would also be a useful tool for migrating various applications such as websites 

when the person performing the migration has little understanding of the 
environment they are migrating the application from. 

7. What is the most useful information the tool extracts (for your use) ? 
a. Environmental information; 
b. OS, CPU, Graphics Card, Network Interfaces... All the hardware information 
c. checksum tools; 

8. What useful information you think the tool should extract (but currently does not extract)? 
a. more detail on the environment - e.g. display drivers, hardware 
b. Video codecs installed, shared libraries, things in the system path variables 
c. Details about the application origin and dependencies  

As we can see from these responses, there are many areas where improvements and additions to the 
tool would be welcome, while there was still a good appreciation of the current features.  

This qualitative evaluation and feedback provides us with good guidance for future improvements of 
the tool. Some users also expressed the intention of making use of the tool and sharing it with their 
colleagues, as soon as the tool is publicly available. This gives rise to hope that the tool, once 
published under an open source license, could build a community of users and eventually also 
developers of new modules.  

This was evident also in the discussion on the support for video preservation, where a few possible 
domain specific modules were suggested (related to software dependencies, library tracking with 
version, video decoding processing option, decoding pipelines used), and interest for the tool was 
also expressed.  

 

B.USOC evaluation results 

ULISSE scenario 

The ULISSE data set is constituted by several data sets on routine observations of solar UV and solar 
spectral radiances at a set of Belgian stations active since 1993 and one Antarctic station, the original 
purpose of the network is to distribute a real time UV index. 

The FP-7 ULISSE programme had as one of its deliverables to make the historical data accessible. The 
stations do not have the same complement of instruments, and the series of some instruments are 
sometimes interrupted for long periods. 
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The ULISSE portal allows retrieval of groups of data files as a single zipped file. Therefore, it allows 
the user to create a file on the server where a mirror of the entire data set is maintained and 
updated once a day. The user has no access to the original archive and operates entirely on a mirror. 

Proposed ULISSE scenario process 

A user wants to know which instruments were active in Antarctica and when they begin and end 
operations every year, then he wants to compare the values at or near the Antarctic summer solstice 
(December 21) and at the first and last days of operation. 

The ULISSE graphic interface should allow a fast search by the operator and a download of the 
wished data either directly or as a zipped basket of files. The user can also visualise the data on his 
screen. 

Role of the PET 

The PET is already installed on the PC of the user, the user uses a web browser (Mozilla Firefox) and 
downloads any selected file to a specified directory (for example e:PERICLES\PET\ testULISSE\ file.zip, 
the user then unzips these files and archive them on another directory. The PET would monitor this 
activity both on Firefox and on the creation of files. 

Evaluation results  

t9¢ ǿŀǎ ŜǾŀƭǳŀǘŜŘ ƻƴ ǘƘŜ ǎŎƛŜƴǘƛǎǘΩǎ ƳŀŎƘƛƴŜΣ ŀƴŘ ŀfter some machine specific configuration, that 
was complicated by the absence of some monitoring modules for the target architecture (Windows 
7). 

It was possible to gather automatically the archives downloaded from the website, and add 
automatically the files from the extracted archive (also by filtering in order to catch only the right 
type of files. These data files were added automatically to the extraction profile, and useful metadata 
was extracted from them.  

Future steps could involve looking at what happens with the data when a scientist interacts with it, 
by monitoring what processes will use the files (such as when an average value from the data is 
computed using Octave or Excel). This would allow to collect a provenance trace for the data that is 
downloaded. It would be possible also to monitor what documentation the user accesses when 
working on the downloaded data. This could provide a basis for determining some non-trivial 
dependencies to the understanding of the data.  

Conclusions 

Overall, we consider the evaluation results to satisfy the criteria we had envisioned for the 
evaluation, and consider the tool to have reached a sufficient maturity given the relatively brief time 
available for its development. The evaluation on itself has been particularly useful in providing 
feedback and illustrating possible extensions of the tool, both for the specific domains of interest and 
more general features. It would be beneficial to have further time dedicated to the tool in later tasks 
in the project, to improve the tool and to develop further ideas that were suggested also during this 
evaluation. 

4.2.3 VERGE 

4.2.3.1 EVALUATION SUBJECT 
VERGE is a general-purpose search engine that is capable of supporting content-based information 
retrieval from videos. More specifically, it supports visual similarity search, text search and high-level 
visual concept retrieval search by query. Its functionality is based on the integration of several visual 
and textual-based techniques. In the visual case, the search engine relies on a set of visual 
descriptors (e.g. MPEG-7, SIFT, etc.), indexing structures (e.g. r-trees) and classification schemes (e.g. 
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SVMs), in order to support the retrieval of content using an example-query, or the retrieval of 
content using a set of pre-trained models for recognizing high-level concepts. 

The functionality of the high-level concept retrieval component is based on a set of off-line trained 
SVM classifiers. A high-level concept (e.g., animal, building, specific activity, scenes, weather, etc.) 
can then be retrieved on a given image based on the results of the classifiers. 

VERGE has already been tested and evaluated in various domains and has been proven to be a multi-
purpose search engine. It has been tested and evaluated with different video datasets containing 
documentaries, series, sports and TV commercials. Specifically within PERICLES, VERGE can 
contribute to the Art & Media case study by feeding the current methods with data (e.g. videos) 
received from Tate. In this way, it can be tuned towards the representation of concepts suitable for 
effectively exploring ¢ŀǘŜΩǎ multimedia repository. Therefore, using VERGE, one could retrieve 
information from a massive pool of digital content, for instance to collect all videos depicting a 
painting, or in a higher-level conceptual sense, find videos presenting an interview. These sorts of 
functionalities will be enhanced with the integration of contextual information acquired from the 
media to the content-based retrieval approach. 

From a technical perspective, VERGE is a software tool integrated within a graphical user interface 
whose development is based on diverse open source technologies: Apache Server, PHP, JavaScript, 
MySQL Database, Strawberry Perl and Lemur Server. In order to support modularity and extensibility, 
the search modules involved were developed as standalone services. Therefore, the smooth 
integration, adaptation or update of new or existing search modules is seamlessly supported. 
Moreover, VERGE is purely a web application that can be run via a Web browser. Thus, besides a 
browser with Internet access, no additional software is ƴŜŜŘŜŘ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŜǾŀƭǳŀǘƻǊǎΩ 
machines. Moreover, there are no additional browser requirements. 

VERGE is a relatively mature software tool that can be used by evaluators on an individual basis. 
However, some limitations are still present in its current version. More specifically, although the 
content-based information retrieval module is supported, the high-level concept-based retrieval 
module is still under development. Therefore, its integration within VERGE is still pending. 
Consequently, the following existing VERGE functionality has been evaluated during the first 
evaluation campaign: 

¶ content retrieval based on visual similarity. 

The following VERGE functionality has been explicitly excluded from this initial evaluation: 

¶ high-level concept-based retrieval. 

The two main objectives of the evaluation were: 

(a) to evaluate the usefulness of the application for the stakeholders;  
(b) to acknowledge any potential flaws of the application taking into account both the expert and 

the non-ŜȄǇŜǊǘ ŜǾŀƭǳŀǘƛƻƴ ŦŜŜŘōŀŎƪ ƛƴ ƻǊŘŜǊ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ǘƻƻƭΩǎ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ŀƴŘ ŦŜŀǘǳǊŜǎ 
(interface design, engine, human-computer interaction, etc.). 

The list below contains some examples of features to be evaluated, ranked in order of priority. This 
priority is dictated by the added value the stakeholders are supposed to gain by using the tool: 

¶ usefulness to stakeholders; 
¶ how easy the process seems to them compared to how they work today: efficacy; 
¶ understandability of the data, learnability; 
¶ ŎƻƴǾŜƴƛŜƴŎŜ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ƭŜŀǊƴƛƴƎ ǘƘŜ ǘƻƻƭΩǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅΤ 
¶ usability of the user interface. 
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4.2.3.2 EVALUATION DESCRIPTION 

VERGE is currently under development and although one of its modules is pretty mature, its overall 
maturity is still limited. Consequently, for the first evaluation iteration it was not considered 
necessary to organise face-to-face evaluation sessions. Instead, evaluations took place offline and 
autonomously by each evaluator, within a specified date range. An evaluation assistant was 
constantly present via Skype and would respond to potential queries by the participants. After 
completing the evaluation, each participant was asked to fill in an online questionnaire. However, 
since evaluator groups have different qualitative characteristics, there were slight variations 
regarding each group. More specifically: 

¶ Group 1 - Domain experts: the first group consisted of volunteer end users from Tate and 
B.USOC, who participated to the evaluation as domain experts. They were mainly responsible 
for evaluating the usefulness of the tool in their domain and the added value to their current 
practice. They used VERGE autonomously and were then asked to fill in online questionnaire 
QG1 (see Appendix E.4 - VERGE). 

Group 2 - UI experts: The second group consisted of UI experts from Space Applications Services, 
experienced in graphical user interface evaluations. This group was mainly responsible for evaluating 
the functionality and the design of the interface. Similarly to Group 1, after completing their 
evaluation, Group 2 participants were asked to fill in online questionnaire QG2 (see Appendix E.4 - 
VERGE) 

As already mentioned above, the evaluation for each of the two groups was performed offline, i.e. 
independently from organised ǎŜǎǎƛƻƴǎΦ !ƴ ŜǾŀƭǳŀǘƛƻƴ ŀǎǎƛǎǘŀƴǘ όŀ ƳŜƳōŜǊ ƻŦ ±9wD9Ωǎ ŘŜǾŜƭƻǇƳŜƴǘ 
team) was available online (via Skype) and he offered support whenever needed. 

The efficiency of VERGE was assessed using a rating scale between 1 and 5 in the questions along 
with the potential comments that might accompany these questions: 

¶ heuristics (ratings); 
¶ metrics such as number of comments, suggestions for improvements, time needed, accuracy 

of retrieved results, overall satisfaction of using the tool, understandability of the whole 
concept. 

4.2.3.3 OVERVIEW OF PERFORMED EVALUATION SESSIONS 

VERGE-related evaluation activities for this first round of evaluations took place online, in July and 
August 2014, without the need for face-to-face meetings and organised sessions. Independently of 
evaluator group, each session lasted between about 30 and 60 minutes, including the training time 
(tutorials) and the filling-in questionnaires post-session time. 

4.2.3.4 RESULTS 
The two user groups that participated in this evaluation were asked to try VERGE and subsequently 
respond to a questionnaire, optionally providing additional comments. The whole evaluation process 
was accomplished successfully and the results from each group are separately presented and 
analysed in de sections below. 
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Group 1: Domain experts 

The domain-expert evaluators group consisted of 8 subjects (5 males and 3 females) from Tate and 
B.USOC, with an age range between 25 and 42 years old. The responses to the questionnaire queries 
(in a 1 to 5 scale) are summarised in Table 3 below, including the means and standard deviations. 

# Question Mean Std 

1 Experience in image-video content retrieval 1.88 1.36 

2 Understandability-Learnability (Convenience in understanding and learning toolôs 
functionality) 

3.63 1.3 

3 Usability-Flexibility 3.25 0.89 

4 Friendliness of toolôs interface design 3.5 1.07 

5 Legibility of screen display 3.25 0.89 

6 Frustration level (1: high, 5: low) 4 0.93 

7 Effectiveness (Satisfaction level with respect to the content based retrieval 
results) 

3.38 0.92 

8 In which degree the user needs are taken into consideration 3.38 0.92 

9 Consistency of retrieval results when using similar query images 3.88 0.83 

10 Usefulness of the tool (Added value in comparison with your current practice) 3.5 1.6 

11 Overall evaluation of the tool 3.25 1.17 

12 Ease to evaluate the tool 3.25 1.58 

Table 3 - Summary of the VERGE evaluation by domain experts 

The first question concerns the relation of the subjects to image and video content retrieval; the 
responses demonstrate that the average subject had only elementary experience in content 
retrieval. This indicates that this tool can most probably provide unprecedented opportunities to the 
end users, assisting in their current day-to-day practice. The remaining questions concern issues such 
as understandability, learnability, usability, flexibility, effectiveness, consistency and usefulness.  

By considering 3 as the baseline, the results seem to be encouraging, since almost all questions have 
been rated over the baseline. The top rated question (#6 with rate 4.00) shows that due to the 
simplicity of use of the tool, it is easy enough for the users to understand its purpose and get 
acquainted with its functionality and the several aspects of the tool with no or little frustration. The 
second most rated question (#9 with rate 3.88) concerns the consistency of the retrieved results 
showing the robustness of the tool in using similar queries. This is quite an important property, which 
ƎǳŀǊŀƴǘŜŜǎ ǘƘŜ ǘƻƻƭΩǎ ŎƻƴǎƛǎǘŜƴǘ Ŧǳnctionality through time. The results also indicate ǘƘŜ ǘƻƻƭΩǎ 
friendliness and usefulness as strong points, while, on the other hand, aspects like flexibility and 
legibility of the screen display comprise the relatively weaker points, although they have been rated 
over the baseline, too. These questions essentially concern interface issues and are unrelated to the 
usefulness of the tool. Finally, it seems that the tool was not easy to evaluate, and this might be 
attributed to the fact that the domain experts are not used in evaluating graphical user interfaces. 

Apart from the ratings to the specific questions, the evaluators provided also a number of useful 
comments regarding the tool. These comments concern the interface design, the functionality of the 
tool and the retrieval results.  
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¶ Difference between Rtree 1 & Rtree 2 method. The tool supports two similar yet different 
algorithms for retrieving visual content. However, the two methods proved frustrating to the 
users, who suggested renaming them using more simple and informative names. 

¶ Size of the retrieved images. The retrieved images could be larger so that they are more 
legible for the users. However, this will come at the cost of displaying fewer images per page. 

¶ Pages of results and current page number. Information concerning the number of pages 
containing retrieved images and the number of the current page have qualified as an 
important improvement, which is going to assist stakeholders in using the tool. 

¶ Information about the images. The use of metadata accompanying the raw visual content is 
ǎǳǇǇƻǎŜŘ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ǘƻƻƭΩǎ ŦǊƛŜƴŘƭƛƴŜǎǎ ŀƴŘ ǳǎŜŦǳƭƴŜǎǎΦ  

¶ Integrate the visual concept module. Although it has been intentionally excluded from the 
first evaluation session, it must be emphasised that the module, which is based on visual 
concept retrieval, will enrich the functionality of the tool providing a high-level approach for 
retrieving content. 

¶ Fit in an archive context. Although almost all evaluators identified the usefulness of the tool, 
some of them raised objections about how the tool could fit into an archive context. In later 
versions of the tool, such questions must be taken into consideration. 

¶ Interface bugs and omissions. Several bugs and omissions have been noticed and pointed 
out. In later versions of the tool, these errors will be fixed. 

¶ Zoom control. Some extra options have been recommended by the evaluators. For instance, 
a zoom option should improve the legibility of the depicted images. This could also be the 
optimal solution to the problem of the size of images mentioned above. 

¶ 5ƻƴΩǘ ǊŜǘǳǊƴ ƛǊǊŜƭŜǾŀƴǘ ƛƳŀƎŜǎ. An issue for discussion raised by the evaluators is whether 
irrelevant images should be returned in the list of images as well. This point needs further 
investigation, as it is currently not so clear how relevance is measured by different users. 

¶ Advanced search criteriaΦ !ŘǾŀƴŎŜŘ ǎŜŀǊŎƘ ŎǊƛǘŜǊƛŀΣ ŜΦƎΦΣ ƭƛƪŜ ǘƘƻǎŜ ǳǎŜŘ ōȅ DƻƻƎƭŜΩǎ ǎŜŀǊŎƘ 
engine, have also been suggested in order to refine the tool. 

¶ Explanatory tooltips to buttons/links. Explanatory tooltips over the buttons and links are 
supposed to enhance the interaction between the tool and the user. 

¶ Old fashioned interface. The interface contains some obsolete design aspects, which need to 
be retouched in order to streamline the GUI. 

¶ Use more friendly names: As long as our main concern about this first evaluation was to 
have a functional tool in hand, only little attention was paid to the names given to the 
buttons and links. In future versions, these names have to take a more friendly form, as has 
been pointed out by the evaluators. 
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Group 2: UI experts 

The UI expert evaluators group consisted of 5 male subjects from Space Applications Services, with 
an age range between 27 and 38 years old. The questionnaire corresponding to this group is almost 
identical to the questionnaire referring to the domain expert group. Domain specific questions 
referring to the current practice of users have been omitted, while an extra question regarding the 
inspiration level of the tool from an application-based perspective has been added. The questions 
contained in the questionnaire along with the corresponding responses of the subjects are 
summarized in Table 4 below. 

 

# Question Mean Std 

1 Experience in image-video content retrieval 2.2 0.84 

2 Understandability-Learnability (Convenience in understanding and learning toolôs 
functionality) 

2.2 0.45 

3 Usability-Flexibility 2.6 0.55 

4 Friendliness of toolôs interface design 2.6 0.89 

5 Legibility of screen display 3 1.22 

6 Frustration level (1: very much, 5: no) 2.6 0.55 

7 Effectiveness (Satisfaction level with respect to the content based retrieval 
results) 

2.4 0.89 

8 Consistency of retrieval results when using similar query images 3.6 0.55 

9 Overall evaluation of the tool 2.6 0.55 

10 Ease to evaluate the tool 3.2 1.64 

11 Inspiration level for similar applications 3.4 0.55 

Table 4 - Summary of the evaluation by UI experts 

 

The table ŎƭŜŀǊƭȅ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ¦L ŜȄǇŜǊǘǎΩ ǊŜƭŀǘƛƻƴ ǘƻ ƛƳŀƎŜ ŀƴŘ ǾƛŘŜƻ ŎƻƴǘŜƴǘ ǊŜǘǊƛŜǾŀƭ ƛǎ ǎƛƳƛƭŀǊ 
to that of the domain experts. Similarly to the above, the consistency of the retrieval results is again 
highly rated, accentuating the robustness of the tool. However, almost all the remaining questions 
have been rated under the baseline, indicating that much effort must be paid in the UI aspects of the 
tool in the future. On the other hand, it must be emphasised that the inspiration level is over the 
baseline, leaving the promise that later versions of the tool could be more functional.  

Similarly to the domain experts case, apart from the ratings to the specific questions, the evaluators 
also provided a number of useful comments. Some of these comments are actually identical with the 
ones provided by the domain experts, reinforcing their credibility. The comments of the UI experts 
concern issues on improving the appearance of the interface, enhancing the display results, fixing 
any bugs, adopting conventional buttons, improving the interaction between the user and the 
machine and augmenting the results: 

¶ use scroll or provide option to select number of images per page; 
¶ allow zooming images (same as domain experts); 
¶ provide help and contact information; 
¶ logoff button is confusing; 
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¶ arrows are sometimes hidden according to the position of the cursor; 
¶ noisy results, i.e., images not similar to the query are also returned (same as domain 

experts); 
¶ yellow arrow is confusing (it is often used as download button); 
¶ measures of similarity to the query could be returned as well per image; 
¶ the query image should be excluded from the list (same as domain experts); 
¶ why should users use one algorithm over the other (maybe leave one option). Distinguish 

between the two algorithms by explicitly pointing their differences and the purpose of each. 
¶ display current page number (same as domain experts); 
¶ display reasons why images are similar (Colour? Shape? Light?); 
¶ upload new pictures (dynamic search); 
¶ allow downloading the pictures; 

The plethora of comments provided by both groups, indicates that the users meticulously evaluated 
VERGE with great interest. Evaluation results by domain experts are obviously better than UI experts. 
This shows that the tool is seen as useful and satisfactory for the end users and TATE experts; 
however improvements are required with respect to its functionality and user interface. Finally, it is 
worth mentioning that the speed of retrieving content has been qualified as a strong point of the 
tool by both evaluator groups.  

A final remark could be that the questionnaire queries should be revised for the next evaluation 
iteration, as some of them were not easily understood, especially by the first group of evaluators. 
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4.2.4 Anomaly Detection Tool 

4.2.4.1 EVALUATION SUBJECT  
A lot of time, money, and effort are being invested into various space projects, including the 
International Space Station (ISS). Ensuring uninterrupted operation of platforms and systems 
stationed in space has a very high priority, since interruptions can be costly and difficult to handle. 
Being able to identify potential anomalies and take counteraction before anything happens is 
therefore an important task.  

Departing from the first Operator Interview Plan (KCL 14-01-10) reporting work in progress on the 
science case study, where the normal workflow of the B.USOC operators was outlined and their 
experiences and duties with regard to anomaly detection were discussed, HB looked into the 
automation opportunities of this problem and its possible solutions by machine learning.  

Anomalous behaviour may be an indication of a potentially interesting object or event. Depending on 
the context, it can also be referred to as strange, suspicious, unusual, novel or unexpected. Therefore 
anomaly detection is the task of trying to predict or identify such behaviour, and is useful in a lot of 
different domains, such as network security, the medical domain, production, military surveillance, 
etc. This allows to investigate the potential of anomaly detection as supporting our research into 
concept drift on the basis of real data from application domains. 

4.2.4.2 EVALUATION DESCRIPTION 
The data used in this study originated from one of the platforms located on the ISS and contained 
real-time collected operational data from a space project for scientific purposes. Only a very small 
amount of actual anomalies were reported by the data owners, and these had to be found by the 
algorithms. 

Because of ESA regulations, only historical, i.e. past SOLAR data were used. A sample of four (4) 
months (20 GB) was analysed, with a total of 383 features. Each row in the sample was a time-
stamped measurement of these features. The following line is an example indicating an anomaly: 

041/07:20 AIB failure without reboot        anomaly  AIB failure without reboot 

The time resolution of the measurements was approximately one second. There were about 16 
million rows in total. The feature space was heterogeneous. Apart from integer and real-valued 
features, there were Boolean entries (on/off, used/not used, etc.), and also categorical variables. 
There were many missing entries, therefore extensive pre-processing of the feature space was 
inevitable. Labels identifying anomalies were not directly available. We were given one minute 
resolution indications of the times where the anomalies occurred.  

4.2.4.3 OVERVIEW OF PERFORMED EVALUATION SESSIONS 
Since machine learning is a statistical methodology, its results are evaluated automatically and 
without human intervention as part of the experiment, using standard numerical measures such as 
precision, recall, and the F1 measure. A detailed report on the experiments carried out can be found 
in Appendix E.5 ς Anomaly Detection. 

In the first set of experiments in January 2014, after testing several algorithmic combinations (Figure 
1 below), a particular parameterisation of the Support Vector Machine (SVM) algorithm with a radial 
basis function (RBF) kernel was able to identify all the anomalies in the sample, i.e. its efficiency was 
100 %. 
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Figure 1 - An unsupervised pipeline for identifying outliers using X-means clustering, local density cluster-based 

outlier factory analysis, and thresholding 

In a second, independent set of experiments by a different research team in HB in May 2014, a 

different approach was taken, focusing on the spatial contextuality of the detected outliers.6 They 
looked at conformal anomaly detection, a class of algorithms that factor in e.g. sea vessel trajectories 
in harbours, a datum similar to the ISS orbits. Two different conformal anomaly detection solutions 
have been tested and evaluated. In the first round, context was defined solely based on the time, 
whereas in the second one, it was expanded to incorporate the physical movement of the ISS as well. 
Both setups were analysed by a method called the k-nearest neighbour (kNN) algorithm. 

In the first round, the false alarm rate was generally very high, indicated by low precision of the 

results. Furthermore, the recall was not very high (Figure 2 and Table 5 below).7 The low precision 
and recall could to some extent be remedied by relaxing the constraints on an anomaly indication. In 
the relaxed solution, an anomaly indication would signal that an anomaly could happen within 10, 
25, or 50 minutes, respectively. While that helped increase both precision and recall, the usefulness 
for operators would probably decrease as the time window increases, especially if the false alarm 
rate is high. Consequently, the results from the first experiment could not be considered useful in 
practice. 

 
Figure 2 - The distribution of p-values over all the best trajectories. The red asterisks indicate actual anomalies. 

The lower pane zooms in on p (0, 0.05) 

                                                           
6 For a problem to be contextual, something must play the role of context. Whereas time is commonly used as 
context for streaming data, it can also be defined by e.g. spatial position. For example, in anomaly detection of 
sea traffic, the context is the vessel position at sea and its velocity. 
7 For every new trajectory instance, a temporary p-value was calculated that could be used as an early warning 
that the trajectory might contain anomalies. The results for the final and the minimum p-values in the 
trajectory have been reported. A trajectory instance is flagged as an anomaly if any of the included instances 
are flagged as actual anomalies. 
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10 

ʶ           Precision     Recall       F1 

0.0005          0,015         0,028    0,019 

0.0010          0,021         0,047    0,029 

0.0015          0,020         0,051    0,028 

0.0020          0,033         0,095    0,049 

0.0025          0,030         0,103    0,046 

0.0030          0,027         0,107    0,043 

0.0035          0,022         0,107    0,036 

0.0040          0,019         0,107    0,033 

0.0045          0,017         0,107    0,029 

0.0050          0,016         0,115    0,028 

0.0055          0,015         0,115    0,027 

0.0060          0,013         0,115    0,024 

0.0065          0,012         0,115    0,022 

0.0070          0,012         0,119    0,022 

0.0075          0,012         0,126    0,021 

0.0080          0,012         0,142    0,022 

0.0085          0,013         0,162    0,025 

0.0090          0,013         0,166    0,024 

0.0095          0,013         0,170    0,024 

25 

Precision     Recall       F1 

0,085         0,067    0,075 

0,101         0,097    0,099 

0,090         0,100    0,095 

0,108         0,132    0,119 

0,096         0,140    0,114 

0,091         0,154    0,114 

0,075         0,154    0,101 

0,066         0,154    0,092 

0,059         0,159    0,086 

0,058         0,176    0,087 

0,054         0,176    0,083 

0,048         0,176    0,075 

0,044         0,176    0,070 

0,043         0,181    0,069 

0,040         0,184    0,066 

0,042         0,206    0,069 

0,045         0,229    0,075 

0,043         0,231    0,072 

0,042         0,237    0,072 

50 

Precision     Recall       F1 

0,178         0,072    0,102 

0,192         0,094    0,126 

0,182         0,103    0,132 

0,199         0,124    0,152 

0,178         0,133    0,152 

0,180         0,155    0,167 

0,165         0,173    0,169 

0,145         0,173    0,158 

0,143         0,195    0,165 

0,135         0,209    0,164 

0,132         0,217    0,164 

0,127         0,239    0,166 

0,120         0,244    0,160 

0,116         0,251    0,158 

0,112         0,260    0,156 

0,114         0,287    0,163 

0,120         0,314    0,173 

0,116         0,316    0,169 

0,113         0,321    0,167 

0.0100          0,013         0,174    0,024 

0.0150          0,013         0,253    0,026 

0.0200          0,011         0,277    0,020 

0.0250          0,011         0,364    0,022 

0,043         0,247    0,073 

0,041         0,328    0,073 

0,034         0,378    0,062 

0,031         0,420    0,058 

0,113         0,333    0,169 

0,094         0,383    0,151 

0,075         0,426    0,128 

0,065         0,450    0,114 
Table 5 - Precision, recall and F1 values for anomalies with three different definitions of context (marking 10, 25 

and 50 instances preceding an anomaly as anomalous instances) 

 

With the expanded definition of context used in the second round, both the precision and recall 
values were much higher (Figure 3 and Table 6 below). The false alarm rate was still rather high, but 
on the other hand the frequency of alarms was much lower. So from an operator point of view, 
getting an anomaly warning once or twice a week is probably acceptable, even if it is known that only 
about 30 % of the warnings result in an actual system failure. 
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Figure 3 - The distribution of p-values over all the test trajectories. The red asterisks indicate actual anomalies. 

The lower pane zooms in on p (0, 0.05) 

 
 

Full Trajectory p-value                   Minimum p-value 

 ʁ

0,0005 

Precision 

0,167 

Recall 

0,059 

F1 

0,087 

Precision 

0,143 

Recall 

0,059 

F1 

0,083 

# alarms/ day 

0,01 

0,0010 0,167 0,059 0,087 0,143 0,059 0,083 0,02 

0,0015 0,167 0,059 0,087 0,143 0,059 0,083 0,02 

0,0020 0,143 0,059 0,083 0,222 0,118 0,154 0,03 

0,0025 0,143 0,059 0,083 0,222 0,118 0,154 0,04 

0,0030 0,125 0,059 0,080 0,273 0,176 0,214 0,05 

0,0035 0,300 0,176 0,222 0,333 0,235 0,276 0,05 

0,0040 0,300 0,176 0,222 0,385 0,294 0,333 0,06 

0,0045 0,364 0,235 0,286 0,400 0,353 0,375 0,07 

0,0050 0,364 0,235 0,286 0,438 0,412 0,424 0,08 

0,0055 0,333 0,235 0,276 0,412 0,412 0,412 0,09 

0,0060 0,333 0,235 0,276 0,389 0,412 0,400 0,09 

0,0065 0,333 0,294 0,313 0,368 0,412 0,389 0,10 

0,0070 0,294 0,294 0,294 0,333 0,412 0,368 0,11 

0,0075 0,333 0,353 0,343 0,318 0,412 0,359 0,12 

0,0080 0,316 0,353 0,333 0,304 0,412 0,350 0,12 

0,0085 0,300 0,353 0,324 0,292 0,412 0,341 0,13 

0,0090 0,261 0,353 0,300 0,286 0,471 0,356 0,14 

0,0095 0,222 0,353 0,273 0,235 0,471 0,314 0,15 
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0,0100 0,222 0,353 0,273 0,235 0,471 0,314 0,16 

0,0150 0,242 0,471 0,320 0,233 0,588 0,333 0,23 

0,0200 0,209 0,529 0,300 0,167 0,588 0,260 0,31 

0,0250 0,217 0,588 0,317 0,153 0,647 0,247 0,39 
Table 6 - Performance measures for Experiment 2 

4.2.4.4 CONCLUSIONS 
After the in vitro phase, we consider the reported results to look promising and suitable for extensive 
in vivo testing if necessary. As to their reliability under lasting operational conditions, there exist two 
major alternatives:  

(a) either as a component of real-life B.USOC workflow (durability test), or  
(b) separated from it in terms of data ς ǳǎƛƴƎ άƘƛǎǘƻǊƛŎŀƭέ ǊŀǘƘer than incoming live data ς, but 

simulating the respective workflow (integrated test).  

To decide between these alternatives will be a task for the future, depending on ESA policy changes 
in software installation and licensing preconditions (e.g. to use Matlab or getting familiar with 
KNIME) and, in one case, simulating a supercomputer on a local workstation.  

  

https://www.knime.org/
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!ǇǇŜƴŘƛȄ !Υ 9Ǿŀƭǳŀǘƛƻƴ ¢ŜŎƘƴƛǉǳŜǎ 

In this appendix, an short overview will be given to a few high-level techniques that can be used for 
evaluation purposes of software, systems, or presentations and ideas, collectively called evaluation 
subject. The techniques in this chapter are to be fine-tuned to specific evaluations.  

¶ Validation walkthrough: guide evaluators through the evaluation subject and lead a (semi-
open) discussion, focussing on the selected evaluation objectives. 

¶ Heuristic evaluation: assessment of the user interfaces by assigning ratings to heuristics. 

¶ User evaluation: end-user evaluation, probing for ratings and suggestions on various selected 
evaluation metrics and objectives 

¶ Requirements analysis: assessment of how well an evaluation subject complies to a pre-
defined set of requirements. 

Validation Walkthrough 
One of the major concerns at the beginning of any R&D activityΥ ά!ǊŜ ǿŜ ŘƻƛƴƎ ǘƘŜ ǊƛƎƘǘ ǘƘƛƴƎΚέ 
Validation methods are the methods by which an R&D activity is evaluated against the projects 
objectives, to help finding defects in the methods being used or misinterpretations of the problem 
that is being tackled. A Validation Walkthrough is a group-based inspection method making it 
possible to utilise work-domain experts as evaluators, thereby gaining access to their context 
knowledge. Validation Walkthrough is thus particularly suited for early evaluations of activitiess 
specific to a particular work domain.  While some evaluation methods rely on numerical results, the 
Validation Walkthrough method tends to rely on the opinions of experts to draw a conclusion. The 
objective of the walkthrough is to propose a list of design improvement to the R&D team.  

Heuristic Evaluation 
A heuristic evaluation (aka an expert evaluation) is a usability inspection method for computer 
software (application software, mock-ups or presentations) that helps to identify usability problems 
in the user interface (UI) design. The goal of the heuristic evaluation is to find the usability problems 
in the design so that they can be attended to as part of an iterative design process. It specifically 
involves evaluators examining the interface and judging its compliance with recognised usability 
principles (the "heuristics"). 

User Evaluation 
A user evaluation is an evaluation method used to collect quantitative and qualitative data about a 
project outcome in a realistic environment, with real end-users. The method allows producing 
evidence to support the evaluation criteria and comparing results with established functional 
requirements and benchmarks.  

Requirements Analysis 
A requirements analysis tests the technical compliance of the item under evaluation to the relevant 
requirements for the item. Independent experiment evaluators, familiarise themselves thoroughly 
with both the applicable requirements and the item under evaluatoin, after performing a 
walkthrough, fill in a Compliance Matrix wherein they assess how well the item under evaluation 
complies to the requirements.  
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!ǇǇŜƴŘƛȄ .Υ 9Ǿŀƭǳŀǘƛƻƴ /ǊƛǘŜǊƛŀ  

Metric Description 

Effectiveness The accuracy and completeness with which users achieve specified tasks [ISO 
9241-11]. Therefore effectiveness is the degree to which an interface facilitates a 
user accomplishing the task for which it was intended. This normally refers to the 
degree to which errors are avoided and tasks are successful, measured by success 
rate or task completion rate.  

Efficiency The resources expended in relation to the accuracy and completeness with which 
users achieve goals [ISO 9241-11]. So it refers to the speed at which the evaluation 
subject allows to successfully complete a task. Time delays and errors occur when 
users need to fuse a number of different pieces of information. 

User 
satisfaction 

The user comfort and acceptability of the evaluation subject in the context of its 
environment. Satisfaction measures the extent to which the users are free of 
discomfort. In addition, it measures their attitudes towards the evaluation subject. 

Usability and 
Learnability 

The degree to which the evaluation subject can be learned quickly and effectively. 
User interfaces are typically easier to learn when they are designed to be easy to 
use based on core psychological properties, and when they are familiar. Familiarity 
may come from the fact that it follows standards or that the design follows a 
ƳŜǘŀǇƘƻǊ ŦǊƻƳ ǇŜƻǇƭŜΩǎ ǊŜŀƭ ǿƻǊƭŘ ŜȄǇŜǊƛŜƴŎŜΦ 

Educationability The degree to which the evaluation subject educates for preservation. In other 
words, a high score indicates the evaluation subject has a positive impact on LTDP. 

Maintainability An indication of how well the evaluation subject is (self-)documented and/or 
requires specialised knowledge. 

Flexibility Refers to the multiplicity of ways in which the end users and the system exchange 
information. 

Requirements 
compliance 

Refers to how well the evaluation subject complies to the requirements baseline. 

Workload An indication on the effort required to accomplish certain objectives with the 
evaluation subject. 

Scalability The ability of the evaluation subject to scale to a bigger scope or amount of work 
capable of supporting. 

Integrateability 
and 
Adaptability 

An indication of how easy the evaluation subject can be modified to support 
different usage scenarios or can be integrated into bigger systems. 

Table 7 - Evaluation Criteria 
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!ǇǇŜƴŘƛȄ /Υ b!{!-¢[· 

The NASA Task Load Index (NASA-TLX8) is a questionnaire template, developed at NASA, to 
subjectively assess the subjective cognitive workload that somebody experiences while performing 
tasks. A NASA-TLX questionnaire consists of two parts. In the first part, the person whose load is 
being measured rates his perceived workload on six subscales: mental demand, physical demand, 
temporal demand, effort, performance and frustration level. The rates given on these scales are then 
aggregated into a single task load index. In a variation, an effort is made to include in the task load 
index the relative importance of the six subscales. This by pairwise comparing each subscale, each 
time indicating which one of the two is considered most contributing to the workload. In the final 
calculation, the subscale ratings are weighted according to the number of times the subscale was 
considered more influential in comparison to the other subscales. 

 

Subscale Explanation Rating 1 to 20 

Mental 
demand 

How mentally challenging was the work? Trivial to complex. 
 

Physical 
demand 

How physically challenging was the work? Easy to very hard. 
 

temporal 
demand 

How much time pressure was there when performing the work? 
None to very much. 

 

performance How successful were you in performing the work and how 
satisfied are you with the performance? Not successful/satisfied 
at all to very successful/satisfied. 

 

effort How hard did you have to work to accomplish your level of 
performance, both mentally and physically? Not hard at all to 
very hard. 

 

frustration 
level 

How irritated, insecure, stressed and annoyed where you while 
performing the task? Little to very. 

 

Table 8 - NASA-TLX questionnaire 

  

                                                           
8 http://humanfactors.arc.nasa.gov/groups/TLX/downloads/NASA-TLXChapter.pdf 
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!ǇǇŜƴŘƛȄ 5Υ bƛŜƭǎŜƴ IŜǳǊƛǎǘƛŎǎ 

The Nielsen Heuristics, developed by Jakob Nielsen in 19909, are a set of ten simple and low-cost 
rules of thumb that can be used when designing user interfaces and they are widely used and 
referred to by usability experts, both in the conception and the evaluation phases of a project. In a 
heuristic evaluation, where the goal is to find usability problems in the design of the object under 
evaluation, the user interface of the evaluated object is systematically inspected with regards to all. 

Heuristic Description 

Visibility of system status Using appropriate feedback within reasonable time, users should always 
be kept informed of what a system is doing. 

Match between system 
and the real world 

A system should use understandable (no jargon), relevant and familiar 
terminology for its users. Information should be presented in a natural 
and logical order. 

User control and freedom A system should allow its user to feel in control at all time. It should 
always allow to bail-out from mistakes, using for example undo/redo or 
cancel-without-save. 

Consistency and 
standards 

A system should be consistent in its use of terms and user interface 
theme, to avoid confusion and therefore increased cognitive load.  

Error prevention A system should prefer error avoidance instead of good error reporting, 
and it should therefore eliminate error-prone states or conditions, 
provide proper warning and sufficient means to get out of a potential 
problem situation.  

Recognition rather than 
recall 

A system should reduce cognitive load by always have the important 
relevant information visible (literally, abbreviated or symbolised) or 
easily retrievable. 

Flexibility and efficiency 
of use 

The system should facilitate both novice and experienced users by 
providing optional accelerators or by allowing to define frequent 
actions. 

Aesthetic and minimalist 
design 

A user interface should contain relevant information only, to not 
diminish the relative visibility of information with respect to visual 
clutter. 

                                                           
9 Molich, R., and Nielsen, J. (1990). Improving a human-computer dialogue, Communications of the 
ACM 33 , 3 (March), 338-348. 
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Help users recognise, 
diagnose and recover 
from errors 

Error messages need to be understandable (no jargon or code), relevant 
and correct, and suggest a possible solution. 

Provision of help and 
documentation 

Documentation should be concise, relevant and easy to navigate. 

Table 9 - Nielsen Heuristics 
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!ǇǇŜƴŘƛȄ 9Υ 9Ǿŀƭǳŀǘƛƻƴ aŀǘŜǊƛŀƭ 

Appendix E.1 ς Formative Evaluation 
Interview Questions 
The following questions formed the basis of the three interviews that underpinned the initial 
qualitative evaluation 

LRM 

1. Please briefly describe the LRM  
2. What is the main focus of the work you have done so far on LRM? 
3. How do you feel LRM has the potential to contribute to the long term preservation of digital 

objects?  
4. How do you feel LRM has the potential to contribute to the good governance of digital 

objects? 
5. In what ways does LRM help expose the context and environment of digital objects and the 

significance of this context? 
6. We realise that you have only just started working on looking at change within the context of 

LRM, however could you sharing your current working definition of change? 
7. In what ways do you see LRM supporting the mitigation of the impact of change? 
8. Do you believe LRMs have the potential to support long term digital preservation in the face 
ƻŦ ǎŜƳŀƴǘƛŎ ŎƘŀƴƎŜ ǿƛǘƘƛƴ ŀ ǇŀǊǘƛŎǳƭŀǊ ǳǎŜ ŎŀǎŜΩǎ ŘƻƳŀƛƴ ƻǊ ǎǳō-domain? If so how? 

9. Is the work being done regarding LRM advancing a particular field? If so what is that field and 
how is it being advanced? 

10. In your view what is the relationship between the three different types of model being 
explored within the project - LRM, PERICLES Topic Maps and PERICLES Ecosystems.  

11. How do you see your work with the LRM developing over the next year?   
12. Has anything over the past year changed the direction of your actual or planned research? If 

so why? 
13. Within the context of your research activities within the project who have you been working 

closely with and for what purpose? How do you see this changing or developing over the 
next year? 

14. Is there one thing that the project could offer that would help to better support your 
research related to LRM over the next year? 

Use Cases 

15. How have or could the use cases serve your research? 
16. What in your view is the role of the use cases in the project? 
17. What is the value of the specifics of the use cases? 
18. What in your view is more important for your research, the specifics of the use cases or the 

generic elements? Do you think this is true for the project as a whole? 

Collaboration Between the Partners 

19. What in your views are the main internal communication/ collaboration challenges within 
the project? 

20. What in your view are the key roles within the project? 
21. What would it be to successfully fulfil each of those roles? 
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22. What would you take as indicators within the project that the quality of communication and 
collaboration were not good?  

23. What would you take as indicators within the project that there was good communication 
and collaboration? 

Wrap up  

24. Is there anything you would like to add for clarification or which you think is important for us 
to understand and has not been covered? 

25. Of all the things that have been said, what one thing do you think is the most important? 

 

PERICLES use of Topic Maps 

1. Please briefly describe how you see Topic Maps contributing to the project?  
2. What is the main focus of your exploration of Topic Maps within PERICLES? 
3. How do you feel Topic Maps have the potential to contribute to the long term preservation 

of digital objects?  
4. How do you feel Topic Maps have the potential to contribute to the good governance of 

digital objects?  
5. In what ways do Topic Maps help expose the context and environment of digital objects and 

the significance of this context? 
6. In you work within PERICLES using Topic Maps have you developed a working definition of 

change? 
7. In what ways do you see the use of Topic Maps supporting the mitigation of the impact of 

change? 
8. Do you believe the way you have used Topic Maps within the project has the potential to 

support long term digital preservation in the face of semantic change within a particular use 
ŎŀǎŜΩǎ ŘƻƳŀƛƴ ƻǊ ǎǳō-domain? If so how? 

9. Is the work being done regarding Topic Maps advancing a particular field? If so what is that 
field and how is it being advanced? 

10. In your view what is the relationship between the three different types of model being 
explored within the project - LRM, PERICLES Topic Maps and PERICLES Ecosystems.  

11. How do you see your work with Topic Maps developing over the next year?   
12. Has anything over the past year changed the direction of your actual or planned work with 

Topic Maps? If so why? 
13. Within the context of your work on Topic Maps within the project who have you been 

working closely with and for what purpose? How do you see this changing or developing over 
the next year? 

14. Is there one thing that the project could offer that would help to better support your 
research and work related to Topic Maps over the next year? 

Use Cases 

15. How have or could the use cases support your work with Topic Maps? 
16. What in your view is the role of the use cases in the project? 
17. What is the value of the specifics of the use cases? 
18. What in your view is more important for your work with Topic Maps, the specifics of the use 

cases or the generic elements? Do you think this is true for the project as a whole? 

Collaboration Between the Partners 

19. What in your views are the main internal communication/ collaboration challenges within 
the project? 

20. What in your view are the key roles within the project? 
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21. What would it be to successfully fulfil each of those roles? 
22. What would you take as indicators within the project that the quality of communication and 

collaboration were not good?  
23. What would you take as indicators within the project that there was good communication 

and collaboration? 

Wrap up  

24. Is there anything you would like to add for clarification or which you think is important for us 
to understand and has not been covered? 

25. Of all the things that have been said, what one thing do you think is the most important? 

 

PERICLES Ecosystem 

1. Please briefly describe the PERICLES ecosystem and your decision to adopt the concept of an 
ecosystem?  

2. What is the main focus of the work you have done so far on the PERICLES Ecosystem Model? 
3. How do you feel the PERICLES Ecosystem Model has the potential to contribute to the long 

term preservation and good governance of digital objects?  
4. In what ways does the PERICLES Ecosystem Model help expose the context and environment 

of digital objects and the significance of this context? 
5. Could you share with us  your current working definition of dependency? 
6. Could you share with us  your current working definitions of change? 
7. What do you feel are the most significant types of change that are impacting digital objects? 

Is this borne out in the information that you have received so far from the use cases? 
8. In what ways do you see the PERICLES Ecosystem Model supporting the mitigation of the 

impact of change? 
9. Is the work being done regarding the PERICLES Ecosystem Model  advancing a particular 

field? If so what is that field and how is it being advanced? 
10. In your view what is the relationship between the three different types of model being 

explored within the project - LRM, PERICLES Topic Maps and PERICLES Ecosystems.  
11. How do you see your work on the PERICLES Ecosystem Model developing over the next 

year?   
12. Has anything over the past year changed the direction of your actual or planned research? If 

so why? 
13. Within the context of your research activities within the project who have you been working 

closely with and for what purpose? How do you see this changing or developing over the 
next year? 

14. Is there one thing that the project could offer that would help to better support your 
research related to the PERICLES Ecosystem Model over the next year? 

Use Cases 

15. How have or could the use cases serve your research? 
16. What in your view is the role of the use cases in the project? 
17. What is the value of the specifics of the use cases? 
18. What in your view is more important for your research, the specifics of the use cases or the 

generic elements? Do you think this is true for the project as a whole? 

Collaboration Between the Partners 

19. What in your views are the main internal communication/ collaboration challenges within 
the project? 

20. What in your view are the key roles within the project? 
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21. What would it be to successfully fulfil each of those roles? 
22. What would you take as indicators within the project that the quality of communication and 

collaboration were not good?  
23. What would you take as indicators within the project that there was good communication 

and collaboration? 

Wrap up  

24. Is there anything you would like to add for clarification or which you think is important for us 
to understand and has not been covered? 

25. Of all the things that have been said, what one thing do you think is the most important? 
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Appendix E.2 PERICLES Space Science Portal 
Heuristic Evaluation 
The following presentation has been given to the evaluators in preparation of the evaluation session. 
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