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Figure 1: Gap Analysis Framework

The gap analysis is based on the results from the survey in WP3 and defines a step-wise
procedure to transform the survey data into the gap analysis framework (modelling the
domain, defining targets values for gaps, extracting data sets) and interactively and visually
analysing the gaps (including reporting, documentation, evaluation and contextualisation).

2.2 The Methodology

The gap analysis is based on the results from the survey in WP3. The data within the gap
analysis can be separated between information on the “Status-quo of long-time preservation”
(e.g. Investment in digital preservation, etc.) and descriptive information on the participants
(e.g. volume of data, size of company).

Following the methodology presented in deliverable 4.1 the gap analysis is performed in six
steps (see figure 2).
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Figure 2: Overview of the Methodology

Step I “"Modelling the Domain”: The data from the survey has to be structured according to
the gap analysis framework, thus assigning each question to either of the gap categories
awareness, knowledge, implementation or commitment. The resulting “*domain tree” structures
the status-quo-information in 1:n-relationships (e.g. "data types" as a branch and the different
formats such as Office-Documents, .jpg etc. as its leafs).

Step II “Determine Target Values”: The target values for the questions on digital
preservation have to be defined by experts. If these values are reached, the specific gap is
zero, i.e. there is no gap.?

Step III “Extract Data-Sets”: The entire data-set from the surveyed community is then
transferred into the domain tree and the status-quo-information is presented according to a

* Step 1 and 2 require experts on the specific domain “long-term preservation” and should thus be combined in one
activity (e.g. a workshop).
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Figure 4: Gap Analysis Tool

3.2.2 Gap Analysis Preparation Tool

Figure 4 gives a high level overview of the components that comprise the GAPT and the
process in which they are used, along with the most relevant data objects.
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Figure 5: Gap Analysis Preparation Tool Process
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3.2.3 TreeModel

The TreeModel is a key component of the GAT, both on a conceptual and implementation level.
On an implementation level it reflects the application state and is directly represented to the
user in form of the TreeView. Conceptually, both data entities and ComputationModel are
aligned around the TreeModel.

3.2.4 SurveyAccess Module

This module provides a level of abstraction between the application components and the
storage mechanism used to store the Survey data sets. It provides the functionality that is
necessary to efficiently execute the filter Operations performed by the FilterEngine.

3.2.5 Generator Module

The Generator module Generates code and data from survey data and user input. The
following artefacts are created by this module:

1. Persistent Survey data structure
Persistent internal data structures
Tree

FilterSpecification and binding

User Interface template and instances
ComputationalModel Specification
Survey Categorization Excel File

NOUAWN

3.2.6 FilterEngine Module

In response to a change of the FilterSpecification triggered by the user, this module accesses
the SurveyAccess module, determines which questionnaires should still be considered for
analysis and updates the TreeModel accordingly. This leads to value assignments only affecting
leaf nodes of the tree, further computation is performed by the Computation Module

3.2.7 ComputationEngine Module

This module computes the gap values. In a first step the leaf node values are assigned based
on the current state as determined by the FilterEngine. In the following back propagation step,
the inner nodes, and finally the root nodes are assigned a value. The computation is affected
by the ComputationModel specification specified by the analyst.

3.3 Technology

As previously mentioned, the main applications are executed within a Java Virtual machine.
One a source code level both Java and Groovy are used. The GAPT application takes advantage
of existing runtime libraries such as iconv, that exist for most platforms, but currently only the
Windows implementation is used.

The user interface is implemented as Swing components and uses the prefuse visualization
toolkit. The GAPT modules that generate Excel files use Office-Automation mechanisms to
access an existing installation of Excel. The SurveyAccess data storage mechanism for the GAT
is built on top of an SQLite database binding for Java.

3.4 Information Visualization

The FilterView as well as the RangeView have been implemented according to the established
tight-coupling technique [Shneiderman 92] to provide immediate feedback to the user. Using
this mechanism the user is enabled to narrow down the choice of relevant information objects
for a subsequent drill-down. The drill-down metaphor is based on the described tree
visualization, that allows access to the information domain starting on a category level, down
to the level of actual data items and detailed information about survey question items as
depicted in Figure 5.
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Figure 6: Drill-down with question details

With respect to Focus-Context visualization [Card 99] to aid data analysis, the GAT employs
regular zoom operations as well as degree of interest (DOI) based pruning techniques [Furnas
86] to collapse whole sub-trees with low DOI as depicted in Figure 6.
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Figure 7: DOI-based pruning of context around focused “"Technology
Knowledge” branch

4 The Lead-User Group “Publishers”

To “model the domain” in a structure computable by the IT-tool thorough knowledge on the
specifics of the domain is required. The selection of a lead-user stakeholder-group and the
preliminary steps to configure the tool are described below.

4.1 Introduction

For an in-depth analysis of the framework and to further reflect and contextualise the findings
the stakeholder-group of publishers was selected. Reasons were the good statistical basis from
WP3, the existing knowledge of the work package members in this domain and the willingness
of a motivated group of lead-users from this stakeholder-group to contribute.

The first step is to gain domain-specific knowledge in order to model the domain (*domain
tree”). The data is taken from the survey from WP3. Before starting to search for gaps within
the stakeholder-group it is helpful to revisit the status-quo of this community (reflected in the
“PARSE insight report”) under the perspective of the gap analysis framework.

The main findings from the Insight Report can be brought into the context and dimensions of
the gap analysis framework:

Awareness:

e The majority of publishers (small: 74%; big: 67%) are convinced that an infrastructure will
help counter the threats to digital preservation.

e More than half of the publishers believe that illustrative material (59%; 61%) and data sets
/ auxiliary material (55%; 57%) should be preserved besides the article themselves.

Knowledge:

e 57% of the large publishers and 23% of the small publishers outsource the preservation of
their digital publications to a third party service.

e Most of the big publishers (78%) and every second small publisher (58%) believe the
future will be dominated by a hybrid business model, in which subscription-based and open
access journals will both exist.
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Implementation:

e A majority of the publishers (small: 68%; big: 71%) have no arrangements for the
preservation of research data (yet).

e 71 % of large publishers and 58 % of small publishers allow authors to submit underlying
digital research data, together with their manuscripts, to the journal, which comes
available for free upon publication of the article.

Commitment:

e The majority of the large publishers (89%) have a policy for the preservation of digital
publications in place, as opposed to 56% of the small publishers.

In order to better understand the specific gaps and their relevance in each of these dimensions
a workshop was organised, bringing together experts of the stakeholder-group of publishers
which cover different roles in the publishing value-chain. This community encompasses
publishers, libraries, data-centers and in a broader sense includes the producers and (re-)
users of scientific data and publications as well (see Figure 7).

Producer Dat (Re-)User
ata , S e

(Researchers & Cent Publisher Libraries of Scientific

Scientists) enters Data & Docs

Figure 8: The value chain in the publishing community

4.2 Workshops to gather domain specific knowledge
Preparation

To prepare the workshop and identify the adequate setting for it a preliminary meeting was
held on the 10" of February 2008 in Darmstadt.? The participants defined the broader goals,
both in terms of the planned workshop as well as the overall benefit for the publishers.

The discussion delivered the following eight preliminary results for existing challanges:

finding a common language

adjusting developments across value chain

coping with copyright and charging issues for scientific data

Investigate access-side of publishers

establish policies for preservation

combining of Open Access and Publishing

defining common service requirements (formats, processes, standards,...)
integrating multimedia data in Publishing

The flndlngs would serve as the input and a starting point for discussion in the workshop with
the lead-users.

, PN TR WN R

Workshop
The purpose of the workshop is twofold:

e Understand the publishers’ domain regarding long-term preservation in order to transform
the survey and its results from WP3 into the data-structure of the gap analysis

o Identify gaps within the publishers to validate the results from the gap analysis tool and to
collect gaps which have not been covered by the survey

’  Participants in Darmstadt: Holger Brocks (FUH), Eefke Smit (STM), Gertraud Griepke (Springer), Sabine Schrimpf

(DNB), Matthias Hemmje (FUH) , Gerald Jéschke (Globit), Moritz Gomm (FUH)
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The workshop was held on the 21 of April at the Centre for e-Research at King’s College in
London (UK).* 15 people from 13 institutions took part in the four hour session. The
preliminary results from the PARSE.insight Report were presented and discussed. Afterwards
the Gap Analysis Framework was introduced and a group discussion emerged on the basis of
the findings from the preparation meeting.

The group discussed the issues and assigned them into the four gap dimensions. It was
defined, that an “awareness gap” arises, when the existence of a problem or solution is not
known; a “knowledge gap” arises if existing solutions are not known; an “implementation gap”
arises, if existing solutions are known, but not installed; a “commitment gap” exists if the
implemented solutions are not used or avoided.

The following gaps and challenges derived from them were identified:”
Awareness:

e Misconceptions about digital preservation exist mainly among small publishers. There is
confusion between related but distinct activities such as archiving, digitizing backfiles,
persistent accessibility, etc.

e The main common objective is to ensure a sustainable and persistent linking system
between datasets and all publications referring to them. Also to ensure that those who wish
to re-use datasets, do not take them out of context and are able to interpret them properly
by following the publications from the original research.

e For digital preservation, enthusiasm exists to come to common standards and common
practices, establish persistent and interoperable identifiers, agree policies and support
linking systems for datasets and publications.

e Building an infrastructure and business processes is a complex, moving, and evolutionary
objective.

Knowledge:
e Common language (e.g. ,Archiving" is not the same as ,Preservation"™)

e Usage of Meta-Data - publishers are very eager to share metadata standards between
them so that datasets can be properly handled together with manuscripts for official
publications.

e Best-Practices (who does what; ongoing efforts) is often the best way to achieve common
standards and practices.

e Maturity of sharing and preserving research data is different for each discipline. To predict
where new demands for datasets will occur and how to create a proper infrastructure for
that, it could help to look back for change agents and triggers in the more developed areas.

e Clear roles and responsibilities: Who-archives-what-and-where-and-with-whom; it would
be good if clear policies, common standards and common practices were being promoted.

Implementation:

e New infrastructure needs to be interoperable with what exists, e.g. with established
initiatives such as DOI’s, TIB-initiative, ACAP, Crossref, Portico, Clockss.

e Lack of established standards (“minimal sets of requirements”); publishers are more than
willing to help establish these.

¢ International approach and Internet based (Multimedia, *mashed-up data”)

e Linkage in both directions Data < Publication (basic: Link to web page of author/institute)

Participants in London: Nicholas Everett (Taylor and Francis), Jonathan Clark (Elsevier), Toni Tracy (Portico),
Heike Klingebiel (Springer), Richard Kidd (RSC), Amanda Ward (Nature), Norman Paskin (IDF), Eefke Smit
(STM), Alfred Kranstedt (DNB), Tom Kuipers (KB), Gerald Jaschke (Globit), Neil Beagrie (Charles Beagrie), Mat-
thias Hemmje (FUH), Moritz Gomm (FUH), Holger Brocks (FUH)

See the appendix for the full list of findings from the workshop.
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e Technology required (e.g. Storage space and costs, digital tool-sets)

e How to cite data? (,micro citation™) How to link to them? Central information point (Where
can I find more about this?) What is the “audit trail”? (life cycle of publication)

Commitment:

e Policies und incentives are needed, probably mostly so for the researchers to deposit and
share research data (e.g. getting credits for data, linking, citation).

e Central archiving and linking should become a prerequisite to obtain research funding

e Find out the reasons why so many researchers do not want to share data (competitiveness,
proving wrong, discipline specific sharing culture, willingness to share later, efforts)

e Publishers are committed to support linkage between datasets and publications (discover
the “Undiscovered value of data”), but datasets are not ‘owned’ by publishers.

e There is no publisher-specific policy for data handling. In most cases the editor decides,
while in general most publishers are offering facilities to submit datasets with manuscripts.

o Infrastructures can be established faster if promoted and supported by an Alliance of the
willing (cooperative setting), IPR Issues, ACAP (How to use data)

e Setting basics for Certification, Compliance, Codes of Conduct (*"Minimal Requirements”)
Other Issues

e The “Value of Data” was also discussed controversially: What is the Value? Who determines
it and when? At what time does it occur? When is it worth the investment of preservation?
When and only if the project has resulted in a publication?

e This also led to the question of business models and business cases for data preservation:
How to create a Business Case? Who would be the “entrepreneur”? Is it necessary to invest
in Data to make it available and therefore valuable?

It was agreed, that data preservation is a complex and extremely discipline-specific issue thus
confirming the approach of the PARSE.Insight project and the concept of basing the gap
analysis tool support on a profound understanding and interaction with the community being
analysed.

5 Applying the Tool to the Stakeholder-group of Publishers

5.1 Setting up the Tool

Using the domain specific knowledge the survey from WP3 was transformed into the tree
structure according to step 1 and 2 of the Gap Analysis Process ("Modelling the domain”). Thus
every item from the survey was evaluated regarding its information on each of the four gap
dimensions (awareness, knowledge, implementation and commitment).

A total of 60 items were identified and grouped. For example a positive answer on the question
“Are you planning to develop a validation process for data submission?” was taken as an
indication for “awareness” and can be grouped along with other items under the sub-category
“verifies data”.

The following table lists the different sub-categories (in brackets the questions from the survey
related to them).

Dimension Sub-Categories (Questions)
Awareness Offers Data Upload and Access (8a, 10c, 10d, -38d, 64a)
(20) Verifies Data (12_1, 12_2, 13b, 13c, 33¢)

Sees Data Storage Need (16e, 16f, -16g, 18b, 28d, 30e, 31d, 35a)
Preserves Data (21d, 33b)

Knowledge General Knowledge(-21f, -22f, -45c¢)

(11) Technology Knowledge (22a, 22b, 22c, 22d, 22f, 28e, 30f, 31e)
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Implementation | Offers Upload, Validation and Collaboration (10b, 13a, -18a, -38d, -42c,
(19) 18b, 44a, -44c, 45a, 46a)
Preserving Strategies & Operations (21a, 21b, 21c, 21d, -21e, -23c, 2643,

26b, -260)
Commitment Policies (15a, -16g, 20a, 22a, 23a)
(10) Willingness to Pay (25a, 27d, 28c, 30d)

Willing to share data (47a)

The table also shows that the dimensions of the framework are not reflected equally in the
survey with 33% relating to awareness, 32% to Implementation, 18% to knowledge, and 17%
to commitment. It has to be kept in mind that the survey had to be designed before the
framework was developed and that designing the questionnaires specifically for the Gap
Analysis would allow a much more balanced coverage of the four dimensions.

The data from the publisher survey was then extracted as a .CSV-file from the platform
“survey-monkey.com” and loaded into the Gap Analysis Tool (step 3). At this point the tool is
ready for visual analysis and drill-down into the survey data.

5.2 Gap Analysis

5.2.1 Analysis of overall gaps in the stakeholder-group of publishers
Feeding the tool with the data of the 185 datasets from the survey gives the following results

from the Gap Tool:

8(4) Sees Data Storage Need 0,37
2($) Preserves Data 0,50

3($ General Knowledge 0,90

(= Knowledge 0,50

(=) Long Term Preservation 0,37
10®0ffers Upload, Validation and Collaboration 0,37

(= Implementation 0,35

5($) Policies 0,44
4 (P Willingness to Pay 0,35

The visualization indicates at a glance, that the knowledge about long term preservation
(green colour) of the entire sample seems to be high (due to some “general knowledge” about
the issue) and that awareness as well as implementation is on a moderate level (yellow
colour). The highest gap lies in the commitment to actually “live” and promote preservation
(red colour). Particularly the willingness to share data among the publishers seems to be low.

The tool now allows for a further drill-down into the data-sets, selecting those publishers who
have answered to specific items.

¢ Awareness for issues of long-term preservation exists due to the fact, that publisher
either preserve data or at least see the need of storing data. But only few publisher already
offer or plan facilities for researchers to upload and access data or to verify the data.

e The group of publishers has general knowledge about preservation but have only little
technology knowledge which is a prerequisite for a thorough implementation of
preservation systems.

¢ The implementation gaps lie in installing preservation strategies and operations, though a
moderate level of online collaboration and data upload and validation processes is
implemented within the community of publisher.
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