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Evaluation Campaign The whole of the evaluation activities, from the start of the proj
until the end. In PERICLES, the evaluation camaigsists of three
evaluation phases.

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

Evaluation Subject The software, systenpresentation, concept that is being evaluated.

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

HCI HumanComputer Interaction

PET PERICLES Extraction Tool

VERGE A generalpurpose search engine that is able to support conte

based information retrieval from videos

Tablel ¢ Glossary
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1 Executive Summary

PERICLES is an ICT Research and Development project funded by the European CarttRESIARS
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 evalcatigraign. The
user or stakeholder evaluations reflect the iterative approach of the project in 3 ph@kesuser
trials will evaluate the methodologies and tools software produced by the project in the context of
the scenarios and workflows identified as specifisestudies.

This document first outlinehe evaluation methodologieapplied and then moves on to describing
the actual evaluation activitieellowed by a summary and assessmehthe 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, thaligy of the collaboration within the consortium

and thelevelof 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 prgect 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 evalumattubject, as are thespecific
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 get an evaluation of how well the key concepts of the
vision that drives PERICLES, namely the concepts change, depemadenextand versioninghave
been assimilated in the collaboration and the individual research fields within the project so far.

1 Thegeneral consensus that the PERICLES keyncepts of change and dependerang 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 impliaatiotise
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 monitarticular, to move
from general understanding to a shared more detailed understandmngcrete examples
from the application domainsvould be helpful to create more specific scenarios to explore
how they impact the work in PERICLES

 How WO2 y isSuadér&tood within the project will beimpacted by the emeging
understanding of dependencies and the relationship of a dependency to intent
Understanding context and connecting this back to ¢hee studiess an important next step
for the project.

The Mdalel Approach:

Models are used as the main approach for the research on grasping the concepts and their impact
and relation to longerm preservation

© PERICLES Consortium
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1 Within PERILES 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 withiRERICLES consortium.

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

9 Differing views were found regarding the role of thase studiesThis was thought to be
based on the differeni SY RSy OA Sa § 2upQ NRNIowkQ 2HA A INP2AYOK | Y2 V-
different project partners (academic researchers, theory builders, software developers,
engineers and practitioners).

1 The quality of the collaboration between the partners would be helpgdnibapping 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 Magppliedin a web portal, to represent the semantic model inherent to
Space Science applications (demonstrated using the SOLAR expehaggntved avalid and useful
approach The practical implementation, especially with respect to usability, needs significant
improvements. These conclusions wéhe result oftwo main evaluatiorperformances a validation
walkthrough with B.USOC enders and a heuristic evaluation with Ul experts.

PERICLES Extraction Tool (PET)

The PERICLES Extraction Tool (PET) is a t@bl etractsinformation about digital objects from
system environments where the digital objects are created and used. PET has been evaluated with
two sets of eneusers, both from TATE and B.USOC. Both groups have been given a detailed
walkthrough and demostration of the software. Afterwards, scenarios were autonomously executed

by the evaluators.

The PE®valuation results indicate thathe tool has performed satisfactorily for this first level of
maturity. Valuable feedback and useful recommendationgossible extensions were suggested by
both enduser evaluator groups.

VERGE

VERGE isgeneralpurpose search engine that is able to support conteased information retrieval

from videos.Two evaluator groups, domains experts and Ul experts, evaluatBdf5¥ZEn 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 Ul require furthedevelopment.

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 suitablfor further extensive in vivo testing in (real or simulated) operational
workflows.

© PERICLES Consortium
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2 Introduction & Rationale

2.1 Context of this Deliverable

This document is a Work Package 2 deliverable and contains thecaor&d outin the context of
evaluating whais beingresearched and developed within PERICLES. The outcomeseatiuiation
will be used to steer further work. It is thedtrof three evaluation reports, the end result of the first
evaluation phase which is the first of three in the PERICLES&t&woaloampaign.

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 phaseln addition, the document describes the different concepts and developments that
have been evaluated, the evaluation activities and evaluation results.

2.3 Document Structure

1 Chapterlis the executive summary of this document

1 Chapter2is the current one

1 hapter3givesan overview of the PERICLés@luation campaign

1 Ohapter 4 containsdetailed descriptions othe activities performed and of the outcomes,
starting with the formative evaluation in sectiod.1 and followed by the softwe
evaluations in sectiod.2.

1 At the end of the document, appendices provide supporting material to the rest of the
document.

© PERICLES Consortium
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3 Evaluation Methodology

3.1 Evaluation Campaign Overview

The PERICLES evaluattampaign wiltonsist ofthree evaluationcycles 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 establisliisigbjectives determiningwhat 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 priityao:

1. establish the general methodologyi 2y S 2 F G KS S @lyidz TiNRY (O KR

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 appaised sas to shape the next evaluation;

form the basis for a discussion abobetscope of the next evaluation;

provide a formal point breflection within the project;

support the developmentof a shared understanding of the project and betm partnes

within the project;

5. provide recommendations to the project regarding the important focus of work to be carried
out in the next phasgs). It is recognised that these recommendatiocesn besomewhat
limited given the limited scope of this initial evaluation.

N

»w

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

3.3 Second Evaluation

The second evaluation will be shapedairsignificant wayrom the feedback and appraisaif the
partners to the initial evaluation; this will determine the desired scofidis metaevaluation process

will begin at the face to face meeting in October 20it4s expected that the scope of the second
evaluation will be greater with a wider number of partners interviewed anvolved. Thesecond
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 clqogée third evaluation is expected to be more summative
that the previous evaluations. There will be a bigger focus onused evaluatios of concrete
componentsdeveloped, the test-beds and lessons learnt

© PERICLES Consortium
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4 Initial Evaluation Phase Results

4.1 Formative Evaluation

4.1.1 EvaluationSubject

The purpose of thisormative or developmentalevaluation is to compiment the evaluation of the
software toolsdeveloped within the projegtit 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 an@atngf 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, buith establishing recommendations for the project in more general terms over
the short to medium term.This evaluation considers the relationshiptbé work that has been
carried out on model$o the central research questions underpinning the project, theeffeness

of the case studiesthe quality of the collaboration and also the degree of shared understanding of
the project and its objectives between the partners. The aim ofitiiil formative evaluation is to

act as a toolto help the project partners bothto reinforce their shared understanidig of key
elemens of the project and to contributemore effectivelyto 4 KS — LIN@ErecHo0 @&
development. The evaluation aims sorface some of the broader neachnical developments a@h
concerns emerging within the research project so that they can form the basis of reflection and
debate. This is thought to suppaatgreater shared understanding and engagement in the project.

is also a moment whenve establishthe methodologythat will be built upon in subsequent
evaluations.

PERICLES a project is based on the assumption that current approaches to digital preservation do
not sufficiently take into accourthe wide variety of types ofhange thatcanimpact our ability to
effectively maintain collections of different types of digital objeand data The project responds to

a need for new tools, models and strategiies supporing effective long term preservation that
takes into account the impagbver time of different forms of change.

The following list articulates the success criteria thavebeen identified as forming the basis of this
evaluation.

1. Research outputs contribute to the long term preservation of complex digital objects
ensuring that they rin value (e.g. reise 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 reVant 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 it primarily focus on the following models:

1 LinkedResource Mdel (LRM)
1 PERICLE=®O0system model

© PERICLES Consortium
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It will also addresshe acual and potential use of Topic &ds as a technology for implementing
models

This initial evaluation will also begin ¢onsider:

1 how well thecase studieserve the project
1 the quality of the collaboration between the partners
1 the extent to which theras a shared understanding of the project and its objectives

PERICLESdevelopinga modetdriven approach to digitalneservation and therefore the evaluation
aims to understandthe relationship of the mode)sand technologies being considerddr their
implementation,to the core themes and research questions of the projaat] 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.

1 What role or potential role does the ndel have in supporting the loAgrm digital
preservatian of complexobjects over time andddressing the risks associated with change?

o Does the model help those involved in digital preservation to better understand and
describe the dependencies betweeligital objecs in a form that would help those
responsible for presemtion 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 visuise which elements of theRA IA G E 2028006 Qa 02yl
captured to mitigate the risks associated with different forms of ch&Dees the
model help to better managtheir digital collections?

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

4.1.2 Evaluation Description

The patrticipants 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 evaluatioriThe five members of the steing committee:

1 JeanPierre Chanod (Xerox)

1 Pip Laurenson (Tate)

T John McNeill (Tate)

1 Mark Hedges (KCL)

1 David De Weerdt (Space Applicati@ervicep

The interview questions for the various interviews can be foundA\ppendix E.1¢ Formative
Evaluation

Evaluators

The role of the evaluators was largely to listen to those being intervieteeakk follow up questions
andto make notes. The interviews were led by Pip Laurenson.

1 Rob Baxter (University of Edinburgh)
1 Pip Laurenson (Tate)

1 John McNeill (Tate)

1 Mark Hedges (KCL)

© PERICLES Consortium
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Interviewees

1 JeanYves VioDury (Xerox) for LRM
1 Jens Ludwig (University of Goettingen) for BIERICISEcosystem Model
1 Rani Pinchuk (Space Applications Services) for Topic Maps

The evaluation of the models was carried out by conducting three interviews witheakepartner
and a review of anyelated documents or deliverables. During the interviews notesre taken by
Rob Baxter, Mark Hedges and John McNeill for the interview regardin@ERICLESe of Topic
Maps and LRMRob Baxter and John McNeill fitre interview regarding thd?ERICLEScosystem
Model. The interviews werescorded and transcribedyban external company. The interview notes
were coded according to the following evaluative codes:

1 an abbreviation indicating the interview that the comment came from:

0 ECdor the PERICLE®OSsystem Modehterview,

0 LRM for the Linked Resource Modaterview,

0 TM: for the interview related to the use of Topic Maps witRBERICLES,;
1 the number of the comment
1 the codeitself:

o +YSIYyAYy3a | LRAAGAOGS O2YYSyld | 0FBcdgisterh LI NJIi’

model and LRMcomgY Sy i S| QK 2 i KSND
o -meaningt yS3FGAGS O2YYSyid Fo62dzi | notdll NI A Odz
LI NIYySNE KI @S SELXAOAG NRtSa yR 202S0GA0
o REE | NBO2YYSyRI (REENeproject hekdS t6 Ideveldp & better
understanding of continuuri KS2 N® | yR NBO2NRa YIlyl3aSySy
o DEFINITION I RSTAYAGAZ2Y 27FFSNBERINTI®ONpdndedcpe G S
Ad o0aildNIXOGSR a Iy SyidAaide gAGK;; Yy AyaSy
o 22 | ljdSaiA2y2eT R $B MARSNE Gl yR (KS O2vy
o RISK,a&i1l Of SI NI & A R SREKhémo8els anfl thidaseSskutiesillf S v
y2i YSSGQo
The interview notes were entered into a spreadsheet against the questiand 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 interVissvs.
analysis of this data was done by looking fatterns, interpreting the significance of what was
coded and connecting these to recommendations for action that were made. The Magnitude codes
Wb Q -WYRNPWIARSR | 1ljdzA O] OFGS3I2NRAalGA2Y 2F gKI (O
working within the domain of the evaluation subjects the opinion of the interviewe€eTlhe initial
coding andanalysis was carried out by Pip Laurenssupplemented by comments and feedback
from the evaluation steering committee and interviewers and interviewddse methodology was
RN} 6y FNRBY | Y2RAFASR @S NAA 2'And2hE wofkONicEESIY@rin Y S @
Patton on Developmental EvaluatforiThe coding methodology was drawn frathe Coding Manual
for Qualitative Researcheby J. Saldaria

! Scriven, M. (20070 he Key Evaluation Checklisvailable online
http://www.wmich.edu/evalctr/archive checklists/kec febQ7.p@Hccessed 7 September 2014). See also E.
Jane Davidson Evaluation MethodoldgsicsThe nuts and bolts of sound evaluati@age Publications 2005.

2 patton, M. Q. 201Developmental Evaluation. Applying complexity concepts to enhance innovation and use
TheGuildford Press NY.

% Saldana, Jrhe Coding Manual for Qualitative Research8emgye Publications 2013.

© PERICLES Consortium
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4.1.3 Overviewof the Evaluation Sessions

Three formative evaluation sessions took place in the form of interviews which lasted approximately
90 minuteseach

1 interview on the use of Topic Maps withinetiproject- 22/08/2014 at 10 am;
1 LRM interview 22/08/2014tdl2 noon
1 PERICLERosystem Model interview 01/09/2014 at 12 noon

There were two meetings of the formative evaligat steering committee, on tha7" of August 2014
at 3pm and the 19 of August 2014 at 12 noon.

4.1.4 Results

4.1.4.1 KEY CONCERTHANGEDEPENDENOYONTEXT AND VERSNONI

Changeand dependencywere referenced asdy concepts througbut discussions around LRM, the
PERICLHESe ofTopic Ma and thePERICLE=R 0osystenModel (discussed in the next section). The
exploration of change was feib be one, if not the, most interesting aspect of the projeatd it was

felt that the variety of types othangewith which the project is engaging raises complex challenges
that require significant further work to address them

Change

A broader view ofchange that encompasses more than purely technical developments, and in
particular semantic change, is an area of the project which requires more detailed investidgation.
order to progresshe understanding of change and the consequences of change withinontext of

long term digital preservation activities, all three interviewees reitedatiee need to work with the
casestudiesto identify some concrete examples ataicome to a more concisenderstanding of the
concept of change within théramework of the project objectives As part of the investigation,
DeliverableD5.1.1(Initial report on preservation ecosystem managemdras begurcompilinga list

of types of change and this was also touched on within the interviews.

The types of change disceskinclude 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 usecommunities;

change in goals

1 social or cultural change for example legal change, changes to disciplines

=A =4 -4 -8 a9

There is currently some scepticism regarding the real significance ekcbnical change to thease
studies Initial work has been done to idefifiexamples 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 monthslhe lack of easily apparent examplegy be because many
forms of €mantic 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

begunNB I NRAY 3 (KS LINR2SQiQa dzy RSNERGFYRAYI 2F OKI Y
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The records continuum mode$ ian areaof which a number of project partners are interested in
developing a deepaunderstanding. This links the work on change to a broader perspective regarding
how the livesof digital thingsare conceptualisedvithin different domains A session to discuss the
relevance of the continuum model, with the participation Barbara Reedan expert in the field
(who is moreover on the Project Advisory Board), is planned for the upcoming project consortium
meeting in October 204

Dependency

2 AGKAY GKS g2N)] GKIdG Kra oSSy OFNNASR 2dzi oe@
that is closely relatedo change, such that change and dependency can be defined in terms of each
other.{ 2 AT SyidAite ! (WREALIDPRA R2y® a2y 080 SELINBaasSR
entity A.

Keyto the definition of dependency is thiink to intent, or theintended usage of the digital object.

In the LRM, aependency isnodellednot simplyasa relationshipbetween digial objects but as an
entity in its own right, and one digital object has a dependency on another only with respect to an
intended useof the former object.A useful examplevas provided in the interview on LRMThis
example focussed on theomments that asoftware programmer might make regarding their code. If
the intended use of this codeboth present and futurgis to compileit into an executablethen the
person responsible for its preservatiomill have little interest in the commentsas they are not
relevant tothe intent to compile the codeln thisfirst example there is no dependenbgtweenthe

intent to compile the codeand the comments. However, imagine that the programmer worked for
an important artist and had made comments ading decisions madabout the behaviour of the
LINEINF YYS YR (GKS IINIAadQa AyiaSyid Ay NBetdnyas$s
examplethe preservation is being carried out Hye museum who has acquireddlartwork andthe
museumis interested in understandindhow the work has evolved, what was important to the artist

to preserve and where Hshe has adapted the software in order to ensure that important
behaviours have been enhanced or maintained in different display situatioria response to
changes in the technical environment. Whiaé museum igherefore interested inmodelling in this
example, arghe relationships important to the conservation of softwdrased art rather than the
relationships important to the compilain of the code.

This definition of dependency is pivotal within the project as it provides an indicatitire value of

the case studies in providing examples of a variety of dependencies to be articulated by intent that is
specific to context andhe specificity of what it is thatneeds to bepreserved 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 impaa a system and is currently
being explored by Xerox within the context of their work on LRM.

Context
The relevance of the specificity of tkase studiess closely connected to understanding the concept

[ent-N
NY
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mitigate the effects of certain types of change. In some senses it may have been superseded by the
O2yOSLIJi 2F WRSLISYRSyOeQ 6KAOK A& asRéiethigg3tat isy 2
relative to anotion of intentthat is conditioned by the purposef preserving the relationship. This
purpose is contextlependent. Understanding this idea and explaining contexd connecting this

back to thecase studiess an important next step for the pject.

© PERICLES Consortium

2y



DELIVERABLE D2.3.3 pe ri C' es

INITIAL EVALUATIORRORT FP7 Digital Preservation

RECOMMENDATIONS

1 Identify concrete examples which serve to illustrate different forms of change and explore

the real risk they present fdong term digital preservation.

Identify good principles to deal with change in different areas of dateernance

Explore the concept of dependency within the projegarticularly in relation to its potential

for bringing together the work of the casstudies and those developing abstract models

assisting themo work more collaboratively. Articulate #hinot only in terms of a greater

understanding of the concept of dependency within the projdmit also in exploring the

methodological relationship between the case studies and the modelsgbdeveloped

within the project.

1 Explore further a shared undet i F YRAY 3 2F WO2YUSEGQ G6AGKAY
relevance for the development of new thimmg around digital preservation.

1 Develop further the concept of versioning and identify examples from within ¢hee
studies

1
1

4.1.4.2
¢ KS LIKNIGISHAVRAYNSEES NRSa A Iy Q A-drivaipdpRrSadi dhtieypdj&cThise o K S
guided the formulation of questions asked during the interviews.

a)Wt NBASNBI GA2y o6& RSaAayQ
Do the models help those involved in digital preservation to better understamd model the

dependencies between digital objects in such a way that supports the good governance and
preservation of digital objects?

1 The Linked Resource Model (LRM) is a precise and formal maehitable model which
focuses on digital resources, demkmcies 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.

1 The PRICLES Ecosystem Model describes the entities and interactiorcatiiatiluence 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 requirgégien

1 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 studySOLAR. It has the potential to express change through weighted and time
stamped links, that is, the potential to create dynamic models.

PERICLES a project supports the view that models are valuable to digital preservation regardless of
the technologyused to implement them. A model helpsiderstandingthe digital object and its key
relationships. Models might relate to architeceyrpolicies, context, dependenciesd different
types of change and its effects.

b) How might LRM, thePERICLEScosystemModel and the PERICLESse of Topic Maps work
together?

As the project has advanced, during the first 18 monthsese developing_.RMand the PERICLES
Ecosystem Moddhave been workingloselytogetherand continue to examine how these different
models might connect to each othetn parallel to this, Topic Maps have been used to implement a
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semantic model in the space science domadiopic Maps are being used within PERICLES and
contributions are planned to relevant ISO standards.

There is also a questioregarding 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 intentionof this evaluation to answethis questior however, the focus toughtto this
discussionthrough 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 byresur on-going
discussions. A view was expressed by all those interviewed as part of this evathatidnis is an
area which would benefit from follow umeetings between the cor@artners undertaking these
three strands of modelling activity

The needfor an entity registry¢ which was already identified in the original Description of Work
was highlighted in the context of this part of the evaluation. Those working within different aspects
of the project have different requirements about which entitiare 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 conceptuatesithical link between theetwo

models.One partner has described the relationship between the PERICLES Ecosystem Model and
[wa & F2tf2gay W[ wa LINRGARSA (KS, arHhelacosysterh | y 3 dzl :
model says what should be describ® ®

LRM models dependencies between entities as defined in PRO\éntity is a physical, digital,
conceptual, or other kind of thing with some fixed aspects; entities may be real or imaginary).
However, vithin the project the work on LRMarried out byXeroxwill be limited to considering
digital resources It aims to very precisely model dependencidsch areconceived as a relationship
GKAOK SY02RASa AyiuSyidod [wa Aad O2yOSAOBSR a I e
model the impactof 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. kample, 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 themost 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 thast as a relationshipis
somethingthat has not previously been well developedithin the field of digital preservatianit is

the view of the project that if you describe dependencies with a high precision, you are in a very
good position to understanddw sensitive your preservation system will be to future changes.

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

Topic Maps

Topic Map offera way of modeling different types of relationship with different types obncepts

that is considered by some to be more intuitive and accessililes may be valuable to the project in
helping to communicate information from thease studiesbout 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 understandsemantic 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 theinterested project partners.

There are differing views within the profexegarding the potential to use Topic Maps to implement
LRM and the Ecosystem moddishas been suggested th@bpic Mapsould, like RDF/OWL, be used

to implement the two models within PERICLE&wever, the team working otie LRMis continuing

to dewelop 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 bas&DF.

RECOMMENDATIONS

1 Partnersworking on modelsare to address the relationship between the different models
and technologie# greater depthas the project progresses
1 Increasedcollaboration around modellinig to be supported and encouraged.

4.1.4.3

Role of the case studies within the project

One ofthe key roles of the case studiesto provide potential validation of the models. It was felt by

some of the partners that the application domaishiould not drive the project but insteathe

partners representing application domairghould serve as vehicles to demonstrate the modelling

ideas and approaches. There ar@ange ofviews of the role of case studiesthin the projectalong

I 02y (Aydzdzy o0 Sdzid®S S@PA $ o -HoowkE (0 8usiz2y1$ S E G NB2veSsQ G KS
view seesthe role of theapplication domaings validatinghe models developed. In this scenario the
casestudiesfunction as randomised experiments which would validate the models to enable them to

be generalisetl At the other end of the spectrunthere is a view that theapplication domains

should provide a clearly articulated probletinked tothe key themes whiclre core to the scope of

the project) against which tools could be developed to solve the problden éxpressed in the
interviews was the view that the case studies should not be the basis for theory development but

NI GKSNJ F2NJ B fARFGA2Y OWSELX IAYAYy3d FyR GS&aGAY3IQU
An interesting assumption emerged from the evaluation regarding the expectations pfafext for

the application domainsThis is linked to different perceptis regarding the role of theasestudies

In one of the interviews there was a discussion about the different perspectives of an engineer and a
researche in relation to the role acasestudy and problem solving. From the perspective of those

working on the models, theasestudiesare 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 therequirements expressed by the application domaimilst implementing the
principlesexpressed in the models.

The function of providing clearly articulated requirements for tool developnséstat 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 whichdosider

the core concepts of change and dependentige application domain partneie in many cases
equally interestedin the project researcHor its potential to develop their area of practicer to
develop new conceptual models for digital preservation within their fi€lte esearch aspeabf the

* For an explanation of this dynamic see Patton, MD&velopmental Evaluatio2011 Chapter 6
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project looks towardduture scenarig, which the case studies cannot provide (asytlage as yet
hypothetical)but canvalidate in terms of theiplausibility on the basis @xperience Althoughthese

differences in understandingay have caused some of the frustration regarding thequirements

gathering process@S A GNRByYy 3 Ay @2t @SYSy G 2 ¥ (applichtionipadide@S & Ol
research and development in the requirements gathering, tested development and the

evaluation improved collaboration with and expectations from gatners regarding the role of the

case studies the project.

There is a vision emerging for the tdstds which looks to test not only tools but also ideas. This may
KSt L) G2 ONRyYy3 | o2dzi | &R0 KSERVREY IREILIMBEYVKEEKS 6 VO
project

Within a topdown approach the models would be validated by identifying actual testscagkin

the domains of thecase studiesIn this scenario standardised procedures are developed and
validated through theapplicationdomains which represenpartly randomly selected sites for the
enactment of a quasexperimental design with the aim gfoducing the best results in addressing a
particular problem.The outcome is best practice thatdssumed to be generadible and applicable
regardless of context, so that scaling up is simply a matter of ensuring that there is a high fidelity in
the impementation. The unddyingassumption is that it isgssible to empirically generaéiZzrom a
sample to a populatioh

Finding effective ways to bring together those who traditionally work from a botbpnapproach
and those who traditionally work from #p-down approach may form part of the key farther
development ofa 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 withithe application domainsThe emerging concept of dependency as
encapsulating intent is also an ardaat allows the context of a particular preservation scenario to
illustrate the ideas being developed within the models.

Theconcept ofa test-bed that is being developedvithin PERICLES gdesond a purely engineering
notion of testbedto a broader notion which supports testing of batie tools and ideaghat are
emerging in the projectThis has the potential to facilitai discussion of the relatiohg between
the models and theories and the particular practitioner contexts

RECOMMENDATIONS

1 Qarify the different roles that thease studiesare expected to serve. Consider how best to
provide the information required for theifferent aspects of theroject.

1 Explore the potential of the tesbeds to create a synthesis between those who adopt a
Hottom uptapproach and those who are adoptind2 L] R2 6y Q | LILINR I OK (2 i

1 onsider the development of the tedteds within a broader theoreticatdmework related
to how the findings fronMPERICLESight be most useful fothe widest possible audience.

1 Work with the case studyproviders and the different elements of the project to develop a
clearer understanding of what constitutes acting as a goase 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 todase studieor
different elements of the project.

® Patton, M.QDevelopmental Evaluatia2011 Chapter 6
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Assessment of collaboration within the PERICLES consortium

One of the opinions expressed during the course of conductingfdisative evaluation was the
need for all partners tdully appreciate thedifferent roles in the projectin relation to the projet
objectives and the consortium teariVith the very different backgrounds and practices within the
consortium, the role ofbridge buildershas proved to be very helpful in advancing a shared
understanding of proposed theories and approaches, idedtifyinga common ground for different
courses of action or a specific logic behind differamguments

RECOMMENDATIONS

1 Regularly check the common understanding of the different roles in the project and the
respective contributioato the overall goa.

1 Cortinue 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 mightcollaborae more effectively.

f RSO23yAasS G(GKS ARAZNDHUZKOKRSNEQ WHOMNRKAY (GKS
development of others to take on this role.

1 Making the different approaches and assumptions within the project more visible may help
to createagreater tolerance when expectations are not shared.
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4.2 Software Evaluation

The followng sections describe in detdlile various software coponents that have been evaluated
in the initial evaluation phasd-or each evaluation subject, the subjéstlf and itsevaluation goals
are described as athe 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 tfsendly the evalution

subject is, or generally, to get ideas and suggestions on how to improve the evaluation subject.
Typically a very higHevel differentiation is made between verification and validation goals. In a
verification, it is assessed how well the evaluatismbject 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 engser, and one evaluates how well the evaluation subject
actually solves thend-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 cfvhieiation
subject In addition, quantitative anduaglitative 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 thatiewalu
subject, the approach, goal and any constraints that are relevant. Therefore, in the following
chapters, each evaluation subject will haus bwn set of evaluation goa#nd criteria.

4.2.1 PERICLES Space Science Portal

42.1.1

This evaluatiortovers the first prototype of the PERICLES Space Science Portal. The obj¢lecive of
Portal is to become a central component in the Space Science scenadoetestf PERICLES. To
achieve this, a mulfiaceted approach is being followed. First, data aretadata areorganisedn 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 techogies (Topic Maps, TMQL, TMCL). Then, the structure of
the semantic model is exploited to generate custsable views of concepts with their context. In
particular, relations are exposed in the user interface to allow usererowse between related
concefis. The semantic model itself is put together by continuously collecting aladametadata in
different forms:from documentsfrom access statisticétom automatically extracted metadata, etc.

In particular, relations in the semantic model can also moéglendencies between digital resources

and even preservation policies. In this latter case, the machine friendly representation enables
a2F0GoI NB G2 SyT2NOS LRf{AOASa yR daSaa GKS aea
the objectives othe Portal is to enable users manage the creatioAlét 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 atewnd the inbrmation
presentation is not easily custonaisle. Still, relations are already exploited in the Portal to allow
users to navigate theemantic model, and to presemtformation together with a relevant context.
Ongoing development is already tackling thieitations 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 immrtance, the two main objectives of the PERICLES Space Science Portal evaluation are:

9 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 #h 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. Wlie 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 thimhlffievaluation W evaluate amore mature
software, together with a much more complete semantic model (ontology, data and feature set), and
potentially integrated with further externalobls and libraries (such as REHFERICLES Extraction
Tool) Those future versions dfie Portal will be much more suited for a true ender evaluation,
wherein the relevance (and thus compliance to the requirements) and completeness of the software
INBE | aaSaaSR® WENARQDAFITQ dzAloAfAGE | &L Gl &K 2 dz
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 presehinformation, that is, the content shown in the Portal
pages. Théortal is not just meant as a documesitorage system. Efficiency and effectiveness of the
navigation within the semantic model are also considered as the Portal should allow to easlly re
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 visugdnisgion of the Ul, the layout of its different
components and their behaviour. The implemented Ul 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 impovements to avoid the functionalities of the software drifting away from the core
needs of its users.

4.2.1.2

The evaluation of the PERICLES Space Scienceismataedout in two parts, a heuristic evaluation
and a validation walkthroug

Heuristic Evaluation

A heuristic evaluatioms a wellestablished 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 thedevelopment issues on fundamental design choices of the Ul, 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 informatiorsgme&ation and
navigation). The Portal should in fact present with little effort all the relevant information needed by
domain expers, and at the same time be as selplanatory as possible for naxperts. Based on

the received feedback, it will be posk 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 Ukgerts, with limited knowledge of the PERICLES project and the
SOLAR experiment, or SOLAR experts (SOLAR operators), with limited experience in software Ul
development. The former can easily detect Ul issues, e.g. in the laygamisation as well as ithe
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 isrganisedon an individual bas. Eachevaluator is given a short fade-

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 he heuristic evaluation are carried out autonomously by the evaluators, avoiding the
introduction of helpinghand induced biases and promoting saicovery. The introductory
presentation provides an overview of the PERICLES project, the Space Sciermteldhs approach
adopted for the Portal prototype implementation. Then, it offers a list of 11 -datdeval or
navigatiorinducing tasks which cover the various functionalities of the Portal, and are meant to help
the evaluator familiaise with the sofware. 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 tas#uators 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 evalaator
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 allmivecus 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 functiditees such as the limitationsf the semantic model. In

order to reduce tle bias introduced in the choice of questions and possible answers, open questions
were included in the guestionnaire, so that evaluators were enabled to integrate multiple choice
answers with their comments.

The questionnaire collects information on botlet background of the evaluaterand their

SELISNASYOSa FFGESNI dzaAy3d G(GKS t2NIFEd Ly LI NIOAOdA |

at determining how familiathey arewith respect to the PERICLES project, the domain (the SOLAR
experiment), Uldevelopment and semantic web technologies. Then, various usability aspects are
covered with open and multiple choice questions. The targeted aspects include:

T the clarity of the terminology ugk 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;

1 managenent of errors and malfunctions

= =4 A

In particubr, with regards to the implemented layout, the questionnaire asks to evaluate the
organisatior2 ¥ G KS ! L Ay | aARS LIyS:Z gKAOK 2FFSNAE |
dual role of showing lists of homogeneous concepts and a detailadl 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 walkthroughwill 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 @agiestions 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 tHeERICLESpace Science Portal. The main objectives of
this valdation walkthrough are to evaluate or assess the following aspects with respect to the Portal:

1 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 choi® of a web application as the main user interface;

information discoverability and reusability;

F LILINBLINAF GSySaa ¢gA0K NBaLISOG G2 (GKS dzasSNna g21
feels the need to use other tools to proceed in the workflow arht those tools are.

= =4 -

Topics to be addressed during the validation walkthrough:

1 how to retrieve, using the Portal, information the evaluator already knows gbout
1 how to retrieve, using the Portal, new information (e.g. some unexpected correlations
betweenevents)
1 K2g (G2 NBUNARSOS: dzaAy3a (GKS t 2NIlkased onyhg 2 NY I ( A
interconnectiongof the information) presented by the applicatipn
1 navigation:
o mechanisms to reach a topic from related topics
o mechanisms to reach a digitresource described or referred to by a tgpic
1 presentation:
o mechanisms to present similar types (e.g. lists of instances)
o Mmechanisms to present connections among topics (e.g. the associations)
o Mmechanisms to present a topic (e.g. instance page)
1 content:
o charactersation of topics (names, occurrences) and associations: completeness,
accuracy (sort of precise vs. generic, vague)
1 future features as some features are not yet implemented in the current version of the
portal, these features will bea$cribed, and feedback from the evaluators will be sought.

4.2.1.3

Heuristic Evaluation

The chosen evaluators included 2 SOLAR operators anehduge Ul specialists. The heuristic
evaluation took place independently faach evaluator betweetthe 19" and the 27 of August

2014, dependingon 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 ordetlda dhis,
temporary credentials to access the protected portions of the system were provided. In one
particular instance, for a particularly experienced Ul specialist, a member of the development team
acted as an observer and asked to the Ul specialifiitd aloud.The details of this evaluation were
loggedd ¢ KS RS@St2LISNI RARYQUG AYyGSNFSNBE ¢gAlGK GKS S
evaluation. Also, even though this was not explicitly asked, detailed notes with screenshots and
suggestions, we provided by some evaluators.

Validation Walkthrough

The validation walkthrough veaperformedat B.USO®n the 22° of August 2014. The evaluators
were the following specialists:

1 2B.USOG@peration engineers who operate the SOLAR experiment as welhas gayloads
and experiments;
1 2 seniorB.USOGcientists 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 portaloflowed by a guided discussion wherein 16 questions were
presented and discussed.

During the discussion, the portal has been revisited to demonstrate certain featuresexplain
possible extensions.
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42.14

Heuristic Evaluation

Theorganisatiornof 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 erploit

Among the components, the left side papeovedto be the most problematic. A lack of separation

between actions (user management) and the content weseatedlypointed out. As a solution, it

was suggested to split the functionalities of the side pamdwo separate components, one for
GaceaitsSy OlAz2yaéds adzOK | agnedddic&ddiorowdingdedthy Points o I Y R |
iKS aSYryidAao Y2RSt® ¢KS aldlriAo O2ydaSyidé SyidNrR:
being useless, uncleand confusing.

la F2NJ GKS aO02yiSyid SyiNmnRSaész (GKS R2YIF Ay SELISNI:
and their needs (linked to the workflow). It was reported however that a more customizable
approach, with a bookmarking functionality, would preferred.

The choice for the titles of the entries was also questioned. A name sugpehsst was considered

to resembé rather some programming variable (jargon) than natural language. Afscsome
instances the chosen term for the type was deemtab 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
suggeste in order to expose the type hierarchy in the semantic model to the user.

The most critical issue which emergedhs a lack of visibility of the system status with regards to the
currently selected instance page. Indeed, the title for the selected inst@age 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. withdnt, colour, indentation) from the rest of the pane is missing.

A more technical problem was reported by evaluators with leedl browsers. The user
management entries changed according to the selected ketdin while the rest of the Portal
always dsplayed English text.

As for the instance list pages, in the main pane, evaluatsised 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 evalustdo manually search item byem for some pieceof
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 particulaein.

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 crigpganisationof 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 suggestedt tdisplay full

URLsas they & not really useful.

CAylLfftes Ay OlFasS 2F Yraaaiayad SyiNrxSa Ay (GKS asSyl
woO{l[¢¢é& YSaalasSs oKAOK Aa -éxistiaghaged404 @rbrl This Was, y R f
however, the only maifnctionthat was eported 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
Portalreceived mixed reviews. Domain experts, in particular, found it intuitive andongdinised Its
effectiveness, in general, was hampered by the issues regarding the left side pane, and a limited
visibility of system status. It was suggestedto addexte fOG A 2y I f AGASA G2 NBIGNF OF
system, such as what is provided by a breadcrumbs bar, or even a summarysaimrabf the
neighbourhood in the semantic model.

As for the links, evaluators advised a clearer indication of what to expe&llowing 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 tmbtake over the role of the side pane).

The possibility to reach and download different types of documents in a cettalvay was
particularly appreciated, even though the way a download is handled heavily depeassy on the
dza §pldtiorm (e.g. otthe availability of a browser plugin).

Content

As for learnability of the system, which is closely relatedh® goal of supporting information
discovery, the semantic model proved to be too limited. Indeed, all evaluators had to look up
referenced docments (anduse for exampletext search within them) in order to retrieve
information. What is currently contained by and shown in the Portal is not sufficient for caoying
most of the suggested tasks, even when they do not explicitly ask to reachl atioaments.
Domain terminology, according to the nalomain expert evaluators, was not well explained. In
order to achieve proficiency with the use of the Portal, they considérddndamental to have
previous knowledge of the domain.

In contrast, the ned for familiarity with semantic web technology was maisedat all. On the
contrary even, the adoption of these technologies seemed to fit quite well with a htfrrerdly
representation of knowledge.

Evaluation

The evaluation procesisself was in geneal 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 certantpken into
considerationfor the second and final evaluation phases. For the current tioevever, 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 deeroeshplete enough and well
prepared. Only minor remarks were made, such as enabling evaluators to save drafts of the
guestionnaire answers, and make the famikationtasks independent from each other. Also, one
evaluator would have preferred to provideromnents on each of the familimationtasks.

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 Ulevaluators, even if issues emerged during its use. Most of them cambed back to the

current Portal being an early prototype, and are currently being préedtand addressed by the
development team. Featuresuch assorting, searching, customizing information presentation or
even entering new data and metadata are not yet implemented. This obviously limits the range of

© PERICLES Consortium



DELIVERABLE D2.3.3 pe ri C' es

INITIAL EVALUATIORRORT FP7 Digital Preservation

tasks the system can effectively andigtntly support. However, most evaluators found it a very
good approach to evaluate the core idea behind the Pomdlich is to capture and expose the
relations among concepts (digital documents, datasets, etc.). It was also quite explicitly edmark
that a centrali®d 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 conside@sbnable 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 wedpplication 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 deviceshat is, mobile devices interface méag 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 interestingne. The evaluators agreed that the tool should be usable botthy
operators andhe scientists and this was even further extended to inclualéthe 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 othertd 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 ifiedtas 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 i®rganisedin a Topic Mapallows get to very complex configurations
where certain users can bexgosed to certain slices of the data according to the data semantics,
while others are not.

Regarding thé ortal 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 recogsed that when the list of item&ecomestoo 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 recigpa as imprtant by all evaluators.

Visualgatiors of the different kind of activities over time may hderesting, for example to allow
comparingactivities of different instruments. For the ASIM (Atmosph8gace Interaction Monitor)
experiment which will starin the near future, spatial visuadiion 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 preparati
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 tlser can download the data all together.

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

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

It was suggested thaisers should be able to define a search profiknother suggestion was that
users should be able ta@onfiguretheir own opening page aide 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
aSSY I oAl OKIFI2G3AOX ¢gKAOK YI@& Ldzi 2FF a2YvYS$S LIS2L
are planned to be integrated in tHéortal) were presentednd it was agreed that the graphs helps to
understand the way the data mrganised Still, the evaluators thought that a kind of an automatic

tutorial that walks the user through the graph may be very helpful.

The Prtal provides the location of the datdocument, and it was mentioned that the usisrmainly
interested in simplya link to the resource, and will be less interested to see the location.
Even though the layout of th€ortal could be improvedjt was agreed thathe way a topic is
presented inone page was good.

To conclude, the reactions of the evaluators in the validation walkthrough wenerallypositive.
There was an emphasis on theead to integrate the Brtal with the existingB.USOQGools. Some
concerns were mentioned by the evaluatpEnd those were answered well by describing future
plans for thePortal. Several useful ideas and guidelines were given by the evaluatangler to
improve the Prtal and make it more useful to the end users.

4.2.2 PERICLES Extraction Tool (PET)

42.2.1

The PERICLES Extraction Tool (PET tool) has been developed in the scope of Task 4.1, entirely within
GKS LINRP2SOGZ Ay 2NRSNJ) (2 RSGSNXYAYS FyR OF LI dzNB
0KNRdZAK GKS NBfSOlIyllel)JKIaSa 2F GKS 202S0GQa t AFSE
Capturing such information is regarded importabgth 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 objeat wellasfor future users that may not have access to the
2NAIAYLFE 2028500Qa O2yGSEG yR SYy@ANRYYSYy(o®

For an indepth description of PET, and the base concepts that have driven its creagiovell asts

position in the overall project, we refer to Deliverabl®4.1 (nitial version of environment
information extraction tools and in particular in sections 2 and Where these aspects are
elaborated

PET is a modular and generic open source framework for the extraction information from system
environments wheredigital 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
plugin Extraction Modules, as complete implementations or where possibleelysing 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 s$getiaionitoring
daemons and continuous extraction of relevamiormation triggered by environment events related

to the creation and alteration odfligital objects such as, for examptage alteration of an observed

file or directory, opening or closing a specific file, and other system calls. The tool can be ased in
sheer curation scenario, running in the system background under the full controbutf without
disrupting- the user. Furthermore a snapshot extraction mode exists for capturing the current state
of the environment, which is mainly designed to extrexformation that doesn't change frequently,
such as for examplsystem resource specifications. As such, this tool has been created with the
objective to address a variety @fpplication donainsand using novel techniques, so it has to be
mentioned thatthe focus has been on the RTD approach and on obtaining a working prototype, and
it is to be considered and evaluatedagprototype andnot 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 dispasdestudiehiave been taken into
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account and the functionality of the tool has been testediiagt scenarios driven by thosmse
studies

The main developearof this tool have been ULIV (lead) and UGOE, who workedhegen all
development roles: witing the specification, designing the architecture, coding, testing,
presentation.

The PET softare wasevaluated, with aspecificfocus on casatudiesthat have been explored with

and for PET. In particular, the castedy scenarios thatwere prepared and the extraction methods

that are beingusedwere evaluated It is important to notice that te configurationof the tool is a
relevant taskhat is necessary to customise the tool (per se domain agnostic) for the specific aspects
of the applicationdomain.

However it has some limitations, as the development of PET has been done entirely sadpe 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 tRET tool:

extractinginformation that is usually ignored by current metadata extrasfor
extractenvironment information from outside the digitabject for reuse possibilities;
extracts information at the right time and place: within the production eoriment;
supports continuous extraatn in a sheer curation scenario;

visualsesinformation change over time;

information snapshot extractions allow getting a quick oi@mwof extractableinformation;
platform independent (needs Java 7);

modular and etendable architecturghat supports speciéed needs;

use profiles allow the paralleisage for different scenarios;

provides graphical user interface, but can also rutmeut graphics in console mode;
provides exchangeable storage backend.

=4 =4 -8 48 4 8 98 8 _a 9
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Preliminaryevaluation

In January 2014, in the context of a project meeting, aea workshop and handsn evaluation of

the PET tool prototype witlthe project partners, to collect feedback, bug reports and feature
requests, and to validate the approach taken. Magkshop 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 scaparcame up at the meeting, which were tested live at the
systems of ourcase studyartners 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 fmther 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 beavill be
developed inrPERICLE&N be evaluated in the following evaluation iterations.

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

1 usage scenario ideasssess what informathn is useful to extract from the environment; see
what can be added or improved,;

1 explore the possibility of new usage scenarios for the tool;

1 get more technical ideas on how to extract environment information;

1 assess thesefulness of the tool for the stekolders.
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As further development effort for PET will be almost redistent in the scope of WP4, and probably
limited to the development of theest-beds (WP7), the following evaluation objectives will have a
lower priority:

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

71 indicate areas of improvement for the tool in terms of usability;

1 performance;

1 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 dosnai

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

PETwas evaluated using a validation walkthroughhere the software and the existing usage
scenarios are explained and demonstrated, into significant detaileVakiators wee invited to test
the tool on their own (hands on evaluation), and complete an evaluati@stipnnairethat includes
comments ad feedback.

An introductory invitation letter hadbeen sent to the evaluation participants, and a tutonehs
provided to give an introduction to the usd the tool.

A validation walkthrough is most suited to meet the highest priority objectivésally 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 validatiowalkthrough evaluation and a separate heuristic evaluation is
omitted. The validation walkthrough will be performed as group egemhere 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 followdni¢eria:

1 originality of the tool;

1 capability of extracting otherwise neglected environment information (for future use);
1 usability;

1 usefulness;

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

1 additional scenarios where the tool would apply;
1 additional information to extract;

1 strong and weak points;

1 tools that could provide additional functionality.

The toolwill has been demonstrated in separate sessions, addressing both the Tate aBdiX8®C
evaluators, with different methodology and use cases.

Potential evaluators are from the following areas:

1 for the B.USOQse cases:
o B.USOGcientists with experiencia the relevant area;
o operators fromB.USOC
o external scientist using the space data (Freiburg);

1 for the Tate use cases:
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Timebased Media Conservation experts;

Archives Curators;

Information Systems Architects;

Technology consultants with experiencecintural institutions.

O O O o

42.2.3

The evaluation of PET was done separately with both our use case providers, in separate series of
sessions.

TATEevaluation sessions

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

1 Aninternal session with Tate personnel, with an extensive demonstration and QA of the PET
tool, and explanation of the aspectd the tool that can address the specifiof the SBA
scenarios on the'8of July 2014at 17:00h UK time;

f A second session on the 28f July 2014, at 09:08 UK time. This session involved external
evaluators ofthe field of video preservation. Thigroup focussed moren 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 eménhinformation.

B.USOGEvaluation sessions
The evaluation took place in 2 online conferences, with scientists BahOC

On the 13" of August 2014 the PET developers mfirst 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 & of September 2014 we raanother teleconference, where PET was run, with its template,
on the scenario via remote conference and was evaluated.

4.2.2.4

TATEevaluation results

Results from theTATEsessions were both in form of feedback and in form oksjionnaire
responses. In both cases, the responses from the evaluaters mased on a live demonsttion of
the tool followed by a handen session applied to their current practice.

In one case, detailed notes of the evaluation process together wihres of vides showing the
complete handson experience were provided by the evaluator, giving us a complete view of the user
experience.

Quantitative feedback

# Question Mean | Std

1 Understandability-Learnability 3.25 | 0.375
(Convenience in understandingand|l ear ni ng t ool 6s f ungd

2 Usability-Flexibility 35 0.5

3 Friendliness of toolds interface deg25 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

Table2 - Summary of the evaluation Byate'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 (questia 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 thledsigrating of 4.

Finally, the lowest average evaluation was attributed to the user interface design; we were expecting

this asthe interface is simpha prototype. In a few use cases, the tool wasant to be properly

configured by an expert, atd belSFT i NHzyyAy3d Ay GKS o6 Ohidirdey R Ay
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 generiadeténtit is not

FAYSR G4 GKS &ALISOATAOaA 2F GKS S@lfdad G§42NEQ R2YLlAY
Qualitative feedback

The questionnaire included a number of open quesdiaimed to collect useful suggestions on other
scenarios that could be addressed with the tool, posgilel& modules, and strong and weak points
of the tool. We present here a brief summary of the questions and answers provided by the
evduators, while irthe appendicesit is possible to consult the full responses.

1. What would you change in the user intecés?
a. GUI assumes a high level of knowledge, in particular of the output format (JSON);
hard for users in the archival context
make it easier to export results from the tool
LYLINRPOS GKS W@AadztAaS AYyF2N¥YIGAZ2Y OKFy3S
Provide more information on thenodules
e. GUI could be implemented as an HTML5 w&3bl

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.

ooo

2. What additional functionalities/features would you like?
a. An option to export extrated metadata would be helpfuideally 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 programsiu
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 nondevelopers: much more guidance on how to configure modules, how to use
modules and related ndule features.
b. Guidance on the permission needed to run different modules
c. 2KSY | RRNBaaAy3da GKS /2yaSNBIG2NRA R2YlIAyZ
is used to collect the data of the operating environment, and other features (specific
to the doman)
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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. CKAA A& |y 3ANBIG G22tT dzaS¥T¥dAg G2 02ttt SO

d. Originality; level of detail; ability to extract metadata fronrteén 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 torpperly 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 backgrounaformation 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 suclvebsites
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, GraphiCsard, Network Interfaces... All the hardware information

c. checksum tools;

8. What useful information you think the tool should extrabuf currently does not extrac®)

a. more detail on the environmente.g. display drivers, hardware

b. Video codecs installed, steal 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 gogabeeciation of the current features.

This qualitative evaluation and feedback provides us with good guidance for future improvements of
the tool. Some useralso expressed the intention of making use of the tool and sharing it tivin
colleagues, as sm as the toolis publicly available. Thigivesrise to hope that the tool, once
published under an open source license, cobldld a community of users and eventually also
developers of new modules.

This was evident also in the discussion on the supfoorvideo 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.USOE@valuation 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 FP7 ULISSE programme had as one of its delivesablmake the historical data accessible. The
stations do not have the same complement of instrumetsd the series of some instrumendse
sometimesinterrupted for long periods.
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The ULISSE portal allows retrievabofups of data files as a single zipped. flléerefore, it allows
the user to create a file on the server where a mirror of the entire data set is maintained and
updated once alay. The user has no access to the original archive aedtys 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 tongpare 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 zippedskat 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 ¢RERPETtestULISSHile.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¢ gla S@Lfdad G§SR 2y (ftkrSoma Mackné Spedifid eafigudatioq) khaty S >
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 fes 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 wHeppens with the data when a scientist interawtith 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 aes&gsen
working on the downloaded data. This could provide a basis for determining somdriviah
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 itsel Haen 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 ando develop further ideas that were suggested also during this
evaluation.

4.2.3 VERGE
42.3.1

VERGE is a genemlrpose search engine that is capable of supporting corbased information
retrieval from videos. Morapecifically, it supports visual similarity search, text search andléigth

visual concept retrieval search by query. Its functionality is based on the integration of several visual
and textuatbased techniques. In the visual case, the search engiliesren a set of visual
descriptors (e.g. MPEG SIFT, etf.indexing structures (e.g-trees) and classification schemes (e.qg.
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SVMs), in order to support the retrieval of content using an exampkyy, or the retrieval of
content using a set of prained models for recognizing hidgvel concepts.

The functionality of the higlhevel concept retrieval component is based on a set ofioé trained
SVM classifiers. A hidével 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 videsets containing
documentaries, series, sports and TV commercials. Specifically within PERICLES, VERGE can
contribute to the Art & Media case study by feeding th@rent methods with data (e.geideos)

received fromTate In this way, it can be tunedwards the representation of concepts suitable for
effectively exploring¢ | ( @ulignedia repository. Therefore, using VERGE, one could retrieve
information from a massive pool of digital content, for instartoecollect all videos depicting a
painting, orin a highedevel 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 contendbased retrieval approach.

From a technical pergetive, 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 moduldréytansibility,

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 carubevia a Web browser. Thus, besides a

browser with Internet access, no additional softwvdasey SSRSR G2 06S AyadltfSR
machines. Moreover, there are no additional browser requirements.

VERGE is a relatively mature software tool that carubed by evaluators on an individual basis.
However, some limitations are still present in its current version. More specifically, although the
contentbased information retrieval module is supported, the hlghel conceptbased retrieval
module is stillunder development Therefore, its integration within VERGE is still pending.
Consequently, the following existing VERGE functionality has been evaluated during the first
evaluation campaign:

1 content retrieval based on visual similarity.

The following VERESfunctionality has been explicitly excluded from this initial evaluation:
1 high-level conceptased retrieval.

The two main objectives of the evaluation were

(a) to evaluate the usefulness of the application for the stakeholders

(b) to acknowledge any potentidlaws of the application taking into account both the expert and
thenonSELISNI S@l tdzZt GA2y FSSRolO]l Ay 2NRSNI (2 AYL
(interface design, engine, humaomputer interaction, etc.).

The list below contains some explas 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:

1 usefulness to stakeholders;

how easy the process seems to them compared to how they watytoefficacy;

understandability of the data, learnability;

O2y@SYyASYyOS Ay dzy RSNEGFYRAY3I YR €SINYAy3d (K¢
usability of the user interface.

=a =& —a -8
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4.2.3.2 EVALUATION DESCRIRTIO

VERGE is currently under development and although one of its modydesttis mature, its overall
maturity is still limited. Consequently, for the first evaluation iteration it was not considered
necessary targanisefaceto-face evaluation sessions. Instead, evaluations took place offline and
autonomously by each evaluatowyithin 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, e&cparticipant was asked to filh an online questionnaire. However,
since evaluator groups have different qualitative characteristics, there were slight variations
regarding each group. More specifically:

1 Group 1- Domain expertsthe first group consisted of volunteer end users froateland
B.USOQCwho participated to theevaluation 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(seeAppendix E.4VERGE

Group 2- Ul experts The second group consisted of Ul 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,raf@mpleting their
evaluation, Group 2 participants were asked to fill in online questionf@®(seeAppendix E.4
VERGE

As already mentioned alve, the evaluation for each of the two groups was performed offline, i.e.
independently fromorganisedd Sdaiz2yad !y S@lFtdzZd dAz2y Faaradalyid 6
team) was available online (via Skype) and he offered support whenever needed.
The effciency 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:
71 heuristics (ratings);
1 metrics such as number of comments, suggestions for improvements, time neacrdacy
of retrieved results, overall satisfaction of using the tool, understandability of the whole
concept.

4.2.3.3 OVERVIEW OF PERFORE¥BLUATION SESSIONS

VERGHelated evaluation activities for this first round of evaluations took place online, in July and
August 2014, without the need for fage-face meetings andrganisedsessions. Independently of
evaluator group, each session lasted between about 30 and 60 minutes, including the training time
(tutorials) and the fillingn questionnaires possessionime.

4.2.3.4 RESULTS

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

The domairexpert evaluators group consisted of 8 subjects (5 males and 3 females) &terantd
B.USOC, with an age range between 25 and 42 years @degponses to the questionnaire queries
(in a 1 to 5scale) are summaésed in Table3 below, incuding the means and standard deviations.

# Question Mean | Std
1 | Experience in image-video content retrieval 1.88 |1.36
2 | Understandability-L e ar nabi |l ity (Convenience in|363 |1.3
functionality)
3 | Usability-Flexibility 3.25 |0.89
4 |[Friendliness of toolbés interface desi 35 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 | 3.38 | 0.92
results)
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

Table3 - 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 subjectd hanly elementary experience in content
retrieval. This indicates that this tool can most probably provide unprecedented opportunities to the
end users, assisting in their current dayday practice. The remaining questions concern issues such
as understandability, learndlty, 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) shmatsdue 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
secondmost 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
JdzZl NI yGSSa §GKS natdrlityQirougd Zingea Khaashty adiso mdicatel KS (122t Q&
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, . These questions essentially concern interface issues and are unrelated to the
usefulness of the tool. Finally, it seems that the tool was ragtyeto evaluateand this might be
attributed to the fact thatthe domain experts are not used in evaluatimgghical 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.

© PERICLES Consortium



DELIVERABLE D2.3.3 pe ri C' es

INITIAL EVALUATIORRORT FP7 Digital Preservation

1 Difference between Rtree 1 & Rtree 2 metho@he 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

1 Size of the retrieved imagesThe 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.

71 Pages of results and current page numbénformation concerning thenumber 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.

1 Information about the imagesThe use of metadata accompanying the raw \isoatent is
adzllll2 aSR (2 SyKIFIyOS GKS G22tQa FTNRASYRtAySaa |

71 Integrate the visual concept moduleAlthough it has been intentionally excluded from the
first evaluation session, it must be empisesl that the module, which is based on visual
concept retrieval, will enrich the functionality of the tool providing a Higyel approach for
retrieving content.

1 Fitin an archive contextAlthough almost all evaluators identified the usefulness of the tool,
some of them raised objections about hotettool could fit into an archive context. In later
versions of the tool, such questions must be taken into consideration.

1 Interface bugs and omissionsSeveral bugs and omissions have been noticed and pointed
out. In later versions of the tool, these ersowill be fixed.

1 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 men&d above.

1 52y Q0 NBGdzNY .MNNSEd @ discyssion falsdd BySthie 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 relevaiscmeasured by different users.

1 Advanced search criteri@ ! R@F Yy OSR &SI NOK ONAGSNALF S So3o:
engine, have also been suggested in order to refine the tool.

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

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

1 Use more friendly namesAslong 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 ait by the evaluators.
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Group 2: Ul experts

The Ul 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 he 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 applicatidrased perspective has beeadded. The questions
contained in the questionnaire along with the corresponding responses of thigeds are
summarized ifrable4 below.

# Question Mean | Std
1 | Experience in image-video content retrieval 2.2 0.84
2 | Understandability-L e ar nabi |l ity (Convenience in]|22 0.45
functionality)
3 | Usability-Flexibility 2.6 0.55
4 |Friendliness of tool 6s interface desil26 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 | 2.4 0.89
results)
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

Table4 - Summary of the evaluation by Ul experts

ThetableOf S NI &8 AYyRAOI(GSa GKIFIG GKS 'L SELISNI&AQ NBf I
to that of the domain experts. Similarly to the above, the consistency of theevatrresults 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 Ul aspects of the

tool in the future. On the othehand, it must be emphased 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 exaluato
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 Ul experts
concern issues on improving the appearance of the iamf 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 image (same as domain experts);

provide help and contact information;

logoff button is confusing;

= =4 —a -8
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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
expers);

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 owhe 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?).ight

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 obviousl|ytiaitieil experts.

This shows that the tool iseen asuseful 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 ragving content has been qualified as a strong point of the
tool by both evaluator groups.

=

= =4 —a -8
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A final remark could be that the questionnaire queries shouldrdagsedfor the next evaluation
iteration, as some of them were not easily understood, especialthéyirst group of evaluators.
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4.2.4 Anomaly Detection Tool

4.2.4.1 EVALUATIOSUBJECT

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 interruptionsbeanostly 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 (KCE0140) reporting work in progress on the
science case study, where the normal workflow of th&lBOC operators was outlined and their
experiences and duties with regard to anomaly detectivare discussed, HB looked into the
automation opportunities of this problem and its possible solutionsnaghine 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 t¢rfying 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 investigathe potential of anomaly detection as supporting awsearch into
concept drift on the basis of real data from application domains

4.2.4.2 EVALUATIODESCRIPTION

The data used in this study originated from one of the platforms located on the ISS and contained
reaktime collected operational data from a space pj 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 totdl383 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 withoutreboot

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 andalead
features, there were Boolean entries (on/off, used/not used,.)etand also categorical variables.
There were many missing entries, therefore extensive-graressing of the feature space was
inevitable. Labels identifying anomalies were not directly available. We were given one minute
resolution indications of theithes where the anomalies occurred.

4.2.4.3 OVERVIEW OF PERFORE¥BLUATION SESSIONS

Since machine learning is a statistical methodology, its results are evaluated automatically and
without human intervention as part of the experiment, using standard numericalsomea such as
precision, recall, and the F1 measure. A detailed report on the experiments carried out can be found
in Appendix E.§ Anomaly Detection

In the first set of experiments in January 2014, after testing several algorithmic combindtignes(

1 below), a particular parametesationof 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. itsogfficéen
100 %.
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Figurel - An unsupervised pipeline for identifying outliers usimgeans clustering, local density clusbesed
outlier factory analysis, and thresholding

In a second, independent set of experiments bditierent research team in HB in May 2014, a
different approach was taken, focusing on the spatial contextuality of the detected outliEngy
looked atconformal anomaly detectigra class of algorithms that factor in e.g. sea vessel trajectories
in habours, 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 thesighl movement of the ISS as well.
Both setups were analysed by a method calledkimearest neighbourkNN) algorithm.

In the first round, the false alarm rate was generally very high, indicated by low precision of the
results. Furthermore, the recallag not veryhigh Figure2 and Table5 below).” 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. Whileat 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 irsefu
practice.
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Figure2 - The distribution of gvalues over all the best trajectories. The red asterisks indicate actual anomalies.
The lowempane zooms inon® (0, 0.05)

® 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 gsel position at sea and its velocity.

" For every new trajectory instance, a temporgryalue was calculated that could be used as an early warning
that the trajectory might contain anomalies. The results for the final and the minipradues 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 25 50
B Predsion Recall F Predsion Recall F Predsion Recall F
0.0005 0,015 0,028 0,019 0,085 0,067 0,075 0,178 0,072 0,102
0.0010 0,021 0,047 0,029 0,101 0,097 0,099 0,192 0,094 0,126
0.0015 0,020 0,051 0,028 0,090 0,100 0,095 0,182 0,103 0,132
0.0020 0,033 0,095 0,049 0,108 0,132 0,119 0,199 0,124 0,152
0.0025 0,030 0,103 0,046 0,096 0,140 0,114 0,178 0,133 0,152
0.0030 0,027 0,107 0,043 0,091 0,154 0,114 0,180 0,155 0,167
0.0035 0,022 0,107 0,036 0,075 0,154 0,101 0,165 0,173 0,169
0.0040 0,019 0,107 0,033 0,066 0,154 0,092 0,145 0,173 0,158
0.0045 0,017 0,107 0,029 0,059 0,159 0,086 0,143 0,195 0,165
0.0050 0,016 0,115 0,028 0,058 0,176 0,087 0,135 0,209 0,164
0.0055 0,015 0,115 0,027 0,054 0,176 0,083 0,132 0,217 0,164
0.0060 0,013 0,115 0,024 0,048 0,176 0,075 0,127 0,239 0,166
0.0065 0,012 0,115 0,022 0,044 0,176 0,070 0,120 0,244 0,160
0.0070 0,012 0,119 0,022 0,043 0,181 0,069 0,116 0,251 0,158
0.0075 0,012 0,126 0,021 0,040 0,184 0,066 0,112 0,260 0,156
0.0080 0,012 0,142 0,022 0,042 0,206 0,069 0,114 0,287 0,163
0.0085 0,013 0,162 0,025 0,045 0,229 0,075 0,120 0,314 0,173
0.0090 0,013 0,166 0,024 0,043 0,231 0,072 0,116 0,316 0,169
0.0095 0,013 0,170 0,024 0,042 0,237 0,072 0,113 0,321 0,167
0.0100 0,013 0,174 0,024 0,043 0,247 0,073 0,113 0,333 0,169
0.0150 0,013 0,253 0,026 0,041 0,328 0,073 0,094 0,383 0,151
0.0200 0,011 0,277 0,020 0,034 0,378 0,062 0,075 0,426 0,128
0.0250 0,011 0,364 0,022 0,031 0,420 0,058 0,065 0,450 0,114

Table5 - Precision, recall and F1 values for anomalies with three different definitfamntext (marking 10, 25

With the expanded definition of context used in the second round, both the precision and recall
values were much higheFigure3 and Table6 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 wéekrobably acceptable, even if it is known that only

and 50 instances preceding an anomaly as anomalous instances)

about 30 % of the warnings result in an actual system failure.
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Figure3 - The distribution of fvalues over all the test trajectories. The red asterisks indicate actual aiegmal
The lower pane zooms in grf (0, 0.05)

Rull Trajedory p-value Minimum p-value
B Predsion Recall = Predsion Recall F # alarms/ day
0,0005 0,167 0,059 0,087 0,143 0,059 0,083 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 0118 0,154 0,04
0,0030 0,125 0,059 0,080 0,273 0,176 0,214 0,05
0,0035 0,300 0176 0,222 0,333 0235 0,276 0,05
0,0040 0,300 0,176 0,222 0,385 0294 0,333 0,06
0,0045 0.364 0,235 0,286 0.400 0353 0.375 0,07
0,0050 0,364 0,235 0,286 0,438 0412 0424 0,08
0,0055 0.333 0,235 0,276 0.412 0412 0412 0,09
0,0060 0,333 0,235 0,276 0,389 0412 0,400 0,09
0,0065 0,333 0,294 0,313 0,368 0412 0,389 0.10
0,0070 0,294 0,294 0,294 0,333 0412 0,368 0.11
0,0075 0,333 0,353 0,343 0,318 0412 0,359 0,12
0,0080 0,316 0,353 0,333 0,304 0412 0,350 0,12
0,0085 0,300 0,353 0,324 0,292 0412 0,341 0,13
0,0090 0,261 0,353 0,300 0,286 0471 0,356 0.14
0,0095 0,222 0,353 0,273 0,235 0471 0,314 0,15
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0,0100 0,222 0,353 0,273 0,235 0471 0,314 0,16
0.0150 0.242 0471 0320 0.233 0588 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

Table6 - Performance measures for Experiment 2

4.2.4.4 (QGONCLUSIONS

After thein vitrophase, we consider the reported resultslook promising and suitable for extensive
in vivotesting if necessary. As to their reliability under lasting operational conditions, théesetew
major alternatives:

(a) either as a component of redife B.USO@orkflow (durability test), or

(b) separated from it in terms of datg dz& A Yy 3 & K A &rtharNicOnhiny dive dta it
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 usatldh or getting familiar with

KNIMB and, in one case, simulating a supercomputer on a local workstation.

© PERICLES Consortium
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In this appendix, ashort overview will be given to a few higaveltechniques 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 befimeed to specific evaluations.

9 Validation walkthrough: guide evaltmas 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: endiser evaluation, probig for ratings and suggestions on various selected

evaluation metrics and objectives

T Requirements analysis: assessment of how well an evaluation subject complies te a pre
defined set of requirements.

Validation Walkthrough

One of the major concerns at theeginningof any R&D activity ! BB ¢S R2Ay3 (GKS N&A
Validation methodsare 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 tackledA Validation Walkthrough is a grodgased inspection method making it

possible to utise work-domain experts as evaluators, thereby gaining access to their context
knowledge. Validation Walkthrough is thus particularly suited foryeawaluations ofactivities

specific to a particular work domainiVhile 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 walkthrougls to propose a list of design improvement to tR&Dteam.

Heuristic Evaluation

A heuristic evaluationafka an expert evaluation) is a usability inspection method for computer
software (application software, moakps or presentations) that helps to idefyt usability problems

in the user interface (Ul) 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 examing the interface and judging its compliance with redegt usability
principles (the "heuristics").

User Evaluation

A wser evaluationis an evaluation method used to collect quantitative and qualitative data about
project outcomein a realistic environmentwith real endusers The method allows producing
evidence to support the evaluation criteria and comparing results with establighedtional
requirements and benchmarks.

Requirements Analysis

A requirements analysis testsehechnical compliance of the item under evaluation to the relevant
requirements for the itemIndependent experiment evaluater familiaise themselvesthoroughly
with both the applicable requirements and th#em under evaluatoin after performing a
walkthrough, fill in a Compliance Matrix whereihey assess how well the item under evaluation
complies to the requirements.

1
1
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Metric

Description

Effectiveness

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

Efficiency

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

User
satisfaction

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

Usability and
Learnability

The degree to which the evaluation subject candsned quickly and effectively
User interfaces are typically easier to learn when they are designed to be e
use based on core psychological properties, and when they are familiar. Fam
may come from the fact that it follows standards or ththe design follows 4
YSUOIFLIK2NI FNRBY LIS2L) SQa NBIf @g2NIR

Educationability,

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

Maintainability

An indication of how well the evaluation subject is (gdicumented and/or
requires speci@éed knowledge.

Flexibility

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

Requirements

Refers to how well the evaluation subject complies to the requirements baseli

compliance

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

Scalability The ability of the evaluation subject to scale tbigger scope or amount of woi

capable of supporting.

Integrateability
and

Adaptability

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

Table7 - Evaluation Criteria

© PERICLES Consortium
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The NASA Task Load Index (NABX) is a questionnaire template, developed at NASA, to
subjectively assess the subjective cognitive workload that somebody experiences while performing
tasks. A NASALXquestionnaire 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 givernesetscales 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 théwo 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 How mentally challenging was the work? Trivial to complex.

demand

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

demand

temporal How much time pressure was there when performing the wqg

demand None to verymuch.

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

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

frustration How irritated, insecure, stressed and annoyed where you w

level performing the task? Little to very.

Table8 - NASATLX questionnaire

8 http://humanfactors.arc.nasa.gov/groups/TLX/downloads/NASA-TLXChapter.pdf
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The Nielsen Heuristics, developed by Jakob Nielsen in’ 1888 a set of ten simple and levost

rules of thumb that can be used when designing user interfaces and they are widely used and
referred to by usability experts, both in th@mception 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 regatds to a

Heuristic

Description

Visibility of system status

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

Match between systen
and the real world

A system should use understandable (aogon), relevant and familig
terminology for its users. Information should be presented in a nat
and logical order.

User control and freedon]

A system should allow its user to feel in control at all time. It sh
always allow to baibut from mist&kes, using for example undo/redo
cancelwithout-save.

Consistency
standards

an(

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

Error prevention

A system should pfer error avoidance instead of good error reportir
and it should therefore eliminate erreggrone states or conditiong
provide proper warning and sufficient means to get out of a poter
problem situation.

Recognition rather thari
recall

A system shold reduce cognitive load by always have the import
relevant information visible (literally, abbreviated or synibeall) or
easily retrievable.

Flexibility and efficienc)
of use

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

Aesthetic and minimalis
design

A user interface should contain relevant information only, to
diminish the relative visibility of information with respect to vis
clutter.

° Molich, R., and Nielsen, J. (1990). Improving a human-computer dialogue, Communications of the
ACM 33, 3 (March), 338-348.

© PERICLES Consortium



DELIVERABLE D2.3.3 pe |"iC| es

INITIAL EVALUATIORRORT FP7 Digital Preservation

Help users recogrise | Error messages need to be understandable (no jargon or code), rel
diagnose and recove and correct, and suggest a possible solution.
from errors

Provision of help an( Documentation should be concise, relevant and easy tigase.
documentation

Table9 - Nielsen Heuristics

© PERICLES Consortium
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Appendix E.X Formative Evaluation
Interview Questions

The following questions formed the basis of the three interviews that underpinned the initial
qualitativeevaluation

LRM
1. Please briefly describe tHeRM
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 ¢ontribute 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 withicothtext 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 fac
2F aSYFyGAO OKIFy3aS gAGKAY {domah?NBoihowzt I NJ dza S Ol

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 thieree different types of model being
explored within the project LRM,PERICLE®pic Maps ant?PERICLEER0systems.

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 yourahctuplanned 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 piject 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 spdits 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 maimternal communication/ collaboration challenges within
the project?

20. What in your view are the key roles within the project?

21. What woud it be to successfully ful@#ach of those roles?

© PERICLES Consortium
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22. What would you take as indicators within the project that the quality@mmunication and
collaboration were not good?

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

Wrap u

24. |s there anything you would like to add for clarification or which you think is importants
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?

PERICLESSEe ofTopic Mafs

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 wiHERICLES

3. How do you feelTopic Map have the potential to contribute to the long term preservation
of digital objects?

4. How do you feelTopic Map have the potential to contribute to the goagbvernance 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 withinPERICLESIng Topic Mag have you developed a working definition of
change?

7. Inwhat ways do you see the use Bbpic Mapg 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 changenwélparticular use
Ol aSQa R 2d6maing If  Ndwa dzo

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 differegppdés of model being
explored within the project LRM,PERICLE®pic Maps an®ERICLE®0systems.

11. How do you see your work wiffiopic Mag developing over the next year?

12. Has anything over the past year changed the direction of your actual or planogdwith
Topic Ma? 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 projectould 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. Whatis 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 Paxgrs

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?

© PERICLES Consortium
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21. What would it be to successfulfulfil each of those roles?

22. What would you take as indicatovgthin 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 u

24. |s there anything you would like to add falarification 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?

PERICLER0system

1. Please briefly describe tHRERICLESo0system and yar decision to adopt the concept of an

ecosystem?

What is the main focus of the work you have done so far orPIBRICLER0system Modél

3. How do you feel the®ERICLER0system Moddhas the potential to contribute to the long
term preservation and googovernance of digital objects?

4. In what ways does thPERICLEE®0system Modédielp expose the context and environment

of digital objects and the significance of this context?

Could you share with ugour current working definition of dependency?

Could yar share with usyour 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 d you see thePERICLE=cosystem Modesupporting the mitigation of the
impact of change?

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

10. In your view whatis the relationship between the three different types of model being
explored within the project LRM,PERICLE®pic Maps an®ERICLE®0systems.

11. How do you see your work on tHeERICLEScosystem Modetleveloping over the next
year?

12. Has anythingpver 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 dewvgloper the
next year?

14.Is there one thing that the project could offer that would help to better support your
research related to th€ ERICLEE®osystem Modealver the next year?

N

oo

Use Cases

15. How have or could the use cases serve your research?

16. What in your véw 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 projeca aghole?

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?

© PERICLES Consortium
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21. What woud it be to successfully fuli#ach of thoseoles?

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 u

24. Is thereanything 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 Consortium
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Appendix E.PERICLES Space Sci@uwtal

Heuristic Evaluation

The following presentation has been given to the evaluators in prejoaraf the evaluation session.

PERICLES - Long Term Data Preservation Project

Concept

Long Term Data Presenation (LTDP) does not only aim at keeping the bits available, but aiso and especially at
keeping the data useful and reusable. That is, the knowledge related to the data and the context in which the data
is created. throughout the whole projects lfs cycle, hasto be presenved, taking into account diflerent changes that
affect the data usefulness {semantic drift, change in user communities, availability of tools etc.)

Objectives
Developing a core solution for Loag Term Data Presenation over decades

+ Allowing 10 organize the data and metadata in a meaningful way (readable by both humans and machines) by
emphasizing the relationships batween digital resources, throughout the whole lifecycle of  project

SpaceApps Role
SpaceApps leads the
requirement analysis and
evaluation and. In addition,
has a strong role in
different research actwities
and a main role as the
developer of the Integrated
space sclence test bed

+ Continual and natural access 1o the data and metadata, including presenting relationships between the dighal

resources and allowing browsing between them

Customization of data visualization (graphs. timelines.. )

+ Continuous collection of additional information about the data, such as data access statistics or automatic

extraction of semantic relationships

+ Mapping relationships batween digital resources and dependencies

The ability to configure the automatic creation of presenvation packages.

« Policy defintion and application tools.

Project Partners
PERICLES includes 11
pariners from the EU
among which 7 universities
and research institutes

Project Timeline
Feb-2013-Feb-2017

EC Funding
9,600,000 € (out of that
SpaceApps unding's J
1.171.310€) =

PERICLES - Long Term Data Preservation

August 2014

—— spaceappligiltions

PERICLES - Space Science Case Study (1/2)

Presening space science data s critical for the wider research community. Collecting data in space is extremely
expansive - the design of the payload (the experiment device) for operating in orbit is very complex, the launch and

operating costs and demands are very high. Moreover, obsenvational data are often simply impossible to repcate.

The science case is based on data from space operations created at B.USOC. B.USOC is a Facilty Responsible

kage. SOLAR is a set of instruments measuring the variations. of the energy output of the
sun in spectral ranges going from the far ultravilet to the near infared. This experiment package has been running on
the Intemational Space Station since 2008 but has a longer histary. The instruments actually belong 1o a series
extending to first designs in 1376, Thus the curent data series span mast of the space age and constitute an
important soutce of reference on the impact of solar variations on eath's climate and envronment for three Solar

Centre for the SOLAR pac!

cycles

4
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PERICLES - Space Science Case Study (2/2)

Challenges

ZDatais very crucial to understand climate and space weather
Data must be reusable

“Data s (and must be) coliected over long period.

=Data s collected in different ways (different missions, agencies etc.!
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— spaceapplications
PERICLES - Semantic Model
+ Our aimis to make data accessible and searchable
« by representing the data in a friendly (easy to understand, .
represent and manipulate) semantic model Semantic
Layer
+ using Topic Maps which allows specifying the relevant
concepts (‘topics') of the domain, their internal properties
and the way the concepts are related to other relevant
concepts.
Data
* Our Pericles Portal is a web application that provides Silos
access to this semantic model and its data.
Preservation

Layer

4

PERICLES - Long Term Data Preservation August 2014
5 6
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PERICLES - Pericles Portal PERICLES — Evaluation
The Pericles Portal sed of  web front-end to the semantic model and its dat;
S Eorte comen R e % e As part of this evaluation, you are asked to get with the offered by the

Al pages are based on himl-like templates that are dynamically populated using the content of the semantic model

Pericles Portal Sal

PERICLES - Long Term Data Preservation

2s Portal Sandbox

[ —

August 2014

PERICLES Science Portal.

As an optional guide, the tasks listed in the next slides are a possible path to explore and try such functionalities.

For each task a goal is defined, along with an expected solution and a suggested sequence of actions to implement
the task. All the goals are listed first, to leave evaluators the choice to achieve them without any suggestion.

As soon as you feel acquainted with the Portal, please fill in the questionnaire. In case of any blocking problem with
either the Portal or the questionnaire itself, please feel free to contact Emanuele Milani or David De Weerdt or Rani

Pinchuk

The starting page of the Portal is http://projects busoc be:8081/pericles-portal . However, there are subpages that
require you to be logged in, therefore, before commencing, please contact one of the 3 people above to log you in.

PERICLES - Long Term Data Preservation

August 2014
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PERICLES - Task 1

Task 1
Reach the page for the daily operations report (dor) about day 088 in 2012

Expected result
visit the page: hitp /projects busoc be:8081/pericles-portaltopicPage/BUSOC-ISS-DOR-SOLAR-2012_088

Possible solution

- in the side pane, click on “DORList",

- in the list of daily operations reports, click on "B.USOC Daily Operations Report for SOLAR - 2012-03-28
(2012/088)"

PERICLES - Long Term Data Preservation August 2014

_ spaceapp‘!iﬁ}gigqs)

PERICLES - Task 2

Task 2
Reach all the console logs related to the daily operations report of the previous task

Expected result

The following pages are visited:
hitp://projects.busoc_be:8081/pericles-portal/topicPage/BUSOC-ISS-COL-CLR-2012_088-shiftA
http://projects busoc be:8081/pericles-portal/topicPage/BUSOC-ISS-COL-CLR-2012_088-shiftN
http://projects busoc.be:8081/pericles-portaltopicPage/BUSOC-ISS-COL-CLR-2012_088-shiftM

PERICLES - Long Term Data Preservation August 2014
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