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Pisa Declaration

on

Policy Development for Grey Literature Resources ; 53

A wealth of knowledge and information is produced by organizations, governments and industry,
covering a wide range of subject areas and professional fields, not controlled by commercial
publishing. These publications, data and other materials known as grey literature, are an essential
resource in scholarly communication, research, and policy making for business, industry,
professional practice, and civil society. Grey literature is recognized as a key source of evidence,
argument, innovation, and understanding in many disciplines including science, engineering,
health, social sciences, education, the arts and humanities.

Grey literature document types in print or electronic formats include among others: research and
technical reports, briefings and reviews, evaluations, working papers, conference papers, theses,
and multimedia content, representing an important and valuable part of research and information.
In order to realize the benefits of research and information for scholarship, government, civil
society, education and the economy, We, the signatories to this declaration, call for increased
recognition of grey literature’s role and value by governments, academics and all stakeholders,
particularly its importance for open access to research, open science, innovation, evidence-based
policy, and knowledge transfer.

To achieve the full benefits of grey literature for local, national and global communities we call for
and encourage the following:

Organizational
1. Greater commitment to open access by governments and organizations.
2. Greater cooperation and coordination among organizations engaged in the production, use,
collection and management of grey literature.
3. The use of persistent identifiers and open metadata standards for grey literature.

Research/Educational
4. New forms of recognition and reward for quality grey literature materials by governments,
universities and other institutions.
5. Improved standards in the production and bibliographic control of grey literature.
6. Development and implementation of interoperable standards in the management of grey
literature.
7. Development of good practice guides for the production, dissemination, and evaluation of
grey literature.
Legal
8. Changes to legal deposit and copyright law that enhance the capacities of libraries,
collecting services and educational institutions and programs to collect and provide access
to grey literature, particularly non-commercial public interest materials.
9. Addressing legal obstacles to the dissemination of grey literature.
10. Further strides in licensing grey content for both commercial and non-commercial purposes.

Financial/Sustainable
11. Identifying available funding for research involving grey literature.
12. Increased support for collection development and long term preservation of grey literature.
13. Increased investment in infrastructure and new technologies for accessing and using print
and digital grey literature.

Technical
14. Strategies to tackle link rot and enhance the stability and accessibility of online content.
15. Systems for linking data and other non-textual content to their grey literature publications
together with interoperability standards for sharing grey literature.

GreyNet Resource Policy Committee
http://greyguide.isti.cnr.it
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A Social Networking Research Environment for
Scientific Data Sharing: The D4Science Offering*

Massimiliano Assante, Leonardo Candela, Donatella Castelli,
Francesco Mangiacrapa, Pasquale Pagano (Italy)

Abstract

Modern science calls for innovative practices to facilitate research collaborations that span institutions,
disciplines, and countries. Scientists and practitioners are called to produce enhanced forms of scientific
communication thus to make it possible for others to identify errors, to support, reject or refine theories
and to reuse data for further understanding and knowledge. This scenario can benefit a lot from
Internet-based services aiming at providing individual users having at their disposal scarce resources
with interaction-oriented facilities, i.e., social computing, and elastic access to facilities on demand, i.e.,
cloud computing. In this paper, we present the D4Science approach that by leveraging social computing
and cloud computing realises an integrated web-based working environment where scientists have at
their fingertips what is needed to accomplish a scientific investigation. In particular, we present the large
array of collaboration-oriented facilities obtained by integrating social networking paradigms with
virtual research environments.

Introduction

In the last decade, the data intensive science [1] paradigm acquired popularity thus giving raise to a
growing demand for effectively dealing with “big data” [2]. Moreover, the emphasis on science
democratisation is gaining momentum. Scientists are called to produce enhanced forms of scientific
communication based on publication of “comprehensive scientific theories” — including the data and
algorithms they are based on — as to make it possible for “others to identify errors, to support, reject or
refine theories and to reuse data for further understanding and knowledge” [3] (we name these forms of
communication comprehensive research products). These trends are occurring not only in the context of
the “big” sciences (e.g. physics, astronomy, earth observation) but can also be found in the long tail of
science [4], i.e. the large amount of relatively small laboratories and individual researchers who do not
have access to large-scale dedicated IT yet have the potentiality to produce the bulk of scientific
knowledge.

This calls for innovative IT research environments potentially providing every scientist with the
instruments he/she needs to conduct a complete scientific investigation by benefitting from state-of-
the-art practices across the boundaries of institutions, disciplines, and geographic regions.

Recent technological advances in social computing [5] and cloud computing [6] can largely contribute to
the realisation of IT research environments favoring these new trends. As a matter of fact they enable
internet-based services to provide individual users having scarce resources at their disposal with (a)
interaction-oriented facilities (social computing), and (b) elastic access to facilities on demand (cloud
computing). For social computing, social networks like LinkedIn or Twitter are revolutionising the way
people use and exploit the Internet to communicate, and crowdsourcing is perceived as an innovative
problem-solving strategy [7]. For cloud computing, be it infrastructure, platform or software as a service
[8], people use it almost every day even without being aware of it, e.g. Google's gmail, Apple's iCloud,
Dropbox.

In this paper we present the social networking research facilities offered by the D4Science infrastructure
[9]. D4Science is an IT infrastructure that provides its users with a comprehensive set of data
management facilities offered as-a-Service. The DA4Science social networking research facilities
complement the infrastructure offering by providing a scalable set of services promoting the
cooperation among users, e.g. allowing to share news on recently produced comprehensive research
products, start discussions on such objects, rate and reuse such objects for the production of new ones.
Such facilities are implemented by benefitting from the underlying infrastructure to realise an elastic
behaviour, i.e. the services realising them exploit the infrastructure to acquire computing capacities on
demand.

The main contribution of this paper is to describe the set of social networking research facilities offered
by the D4Science infrastructure while documenting how these facilities have been actually implemented
by relying on a cloud-oriented offering of resources.

" First published in the GL15 Conference Proceedings, March 2014.
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The D4Science Social Networking Facilities

The D4Science infrastructure [9] is an Hybrid Data Infrastructure (HDI) [10] built and operated by relying

on gCube [11,12], a software system specifically conceived to simplify the realisation and management

of such a type of infrastructures. An HDI (and its enabling technology) is characterised by three
distinguishing features:

e itisa “system of systems”, i.e., it federates existing systems (including Grid and Cloud) with the goal
to supplement (while not supplanting) the services offered by these constituents by nicely
integrating them into an organised and managed whole;

e it offers a comprehensive yet extensible set of data management facilities as-a-Service operating on
a rich array of data typologies ranging from papers to tabular data, maps, and comprehensive
research products;

e it enables Virtual Research Environments (VREs) [13,14], i.e. web-based, community-oriented,
comprehensive, flexible and secure working environments conceived to serve the needs of specific
application domains.

These three distinguishing features build one on top of the other to promote an economy-of-scale
oriented model, i.e. VREs are realised by relying on the set of facilities offered as-a-Service (e.g. it is
possible to reuse a given service across multiple VREs) while the mechanisms for effectively and
efficiently offering facilities as-a-Service relies on the federated systems offering (e.g. it is possible to
automatically deploy a new service to outsource a computational intensive service task by relying on a
federated Cloud infrastructure).
In the remainder of the paper, we will focus on the social networking facilities only. However, a very
brief description of some key services is included to provide the reader with an overview of the whole
D4Science. D4Science provides services for (i) management of the whole infrastructure including
services deployment, hosting nodes management, systems federation, and VREs creation and dismissal;
(ii) data access and storage including CRUD'-oriented, efficient and large scale management of files,
semi-structured data, tabular data, geospatial data, and biodiversity data; (iii) large-scale data
processing including a rich array of facilities ranging from environments supporting the distributed
execution of user-defined workflows by transparently relying on available computing platforms [15] to
environments offering off-the-shelf data-mining algorithms, e.g. [16].
The collaboration, cooperation, and knowledge transfer in VREs are crucial and so is the sharing of
scientific data and comprehensive research products. Some previous studies on knowledge
management show that the success of knowledge transfer does not lie only in communication systems
or documents, but also in social relationships [17]. This is the reason that brought us to design and
experiment a social networking area to complement the VRE offering in terms of available facilities. This
functional area aims at promoting knowledge transfer by providing users with a “clear overview” of
what is happening around them, in their research environments.

The D4Science social networking facilities manifest in a number of applications made available through a

thin client (namely a web browser) and relying on the HDI. These facilities are conceptually close to the

common facilities promoted by social networks — e.g. posting news, commenting on posted news — yet
adapted to deal with the settings previously described, namely to promote large scale collaboration and
cooperation on comprehensive scientific products, data sets, theories and tools.

Three main entities characterise the social networking facilities: data, i.e. any information object

managed via a VRE tool, application, i.e. any tool made available via a VRE, and user, i.e. any member of

a VRE. The resulting environment connects: (i) (scientific) data with applications and users so that it is

possible to share data and make them easily accessible for other users of the environment; (ii)

applications (of a VRE) with their users so that it is possible to be informed on what is being produced by

users across VRE applications; (iii) every user with other user activities so that it is possible to look at
what is being shared or posted by others and see if any of these posts can be of interest.

Overall, the D4Science social networking facilities (cf. Figure 1) provide their users with: (a) a

continuously updated list of events / news produced by users and applications (Home Social), (b) a

folder-based file system allowing for managing complex information objects in a seamless way

(Workspace), (c) an email-like facility for exchanging messages with selected co-workers (Messages), (d)

a list of happenings organised by date, e.g. publication of a comprehensive research product, comments

on a research product (Notifications), (e) a settings area where the user can configure diverse aspects

characterising the system behaviour including his/her data and notification preferences

(Personalisation).

! Create, Read, Update and Delete (CRUD) are the basic functions a storage should offer.
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Figure 1. Dockbar
Home Social
The Home Social consists of two facilities.
The News Feed lists users’ and applications’ updates and makes these available to every user according to
his/her preferences. Moreover, it enables users to comment, subscribe or re-share these updates, and —in case
of application posts — to make users access the subject of the post directly in the application that created it,
e.g. to see a data set or an application.
The Share Updates enables (a) users to post updates or interesting links to others (this could be done with any
social network) and (b) applications to post updates such as the availability of a new product or facility.
For instance, Figure 2 shows a news about a just produced AquaMaps object [16,18], i.e. a scientific product
consisting of a species distribution model and a number of maps resulting from its projection. Moreover, there
is a news about a recent algorithm made available by an application (the Statistical Manager).
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Figure 2. Home Social Facilities

Workspace

The Workspace resembles a folder-based file system any user is familiar with, where the added value is
represented by the type of information objects it can manage in a seamless way. It supports items
ranging from binary files to information objects representing, for instance, tabular data, workflows,
species distribution maps, time series, and comprehensive research products. Through it, sharing of data
is fostered to immediate availability of results, workflows, annotations, documents and the like.

Sharing is fundamental since users need to work collaboratively on the same data and rely on common
research materials. Sharing can be performed per folder and it is invite-based. Any shared folder and, in
turn, its content including sub folders is shared with the other users of the system. The users involved in
the sharing are alerted by the notification mechanism previously introduced, which will further be
explained in the following.

Besides making its users capable of organising and sharing very different items, the workspace provides
them with other useful features: (i) the Search feature allows users to search for their files by name and
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within the files’ textual content (full-text search), (ii) the Smart Folders feature allows users to create
virtual folders that do not physically exist but are a result of a previously saved search. Of course the
content of a Smart Folder changes in time depending on the current content of the user workspace. This
is because whenever a user opens a smart folder the related saved search is performed again, live,
against the existing content of the workspace; (iii) the Accounting feature instead allows every users
partaking into a shared folder to see the operations performed within that particular shared folder they
belong to. These operations are the ones available over the content of a folder, such as upload of a new
file, editing, deletion, read etc. Any user of a shared folder can see what the other users of the shared

Assante [et al.]

folder have done.
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Figure 3. Workspace

Messages

Messages is an email-like application for exchanging private messages with the other users of the
system. In this case the real added value is represented by the integration with the other social
networking facilities. In particular, since it supports workspace item attachments, users can attach not
only a simple binary file to a message, rather they could attach complex multi-parted information
objects. For instance, the action of sending a very large dataset in this case would be immediate and
would not require bandwidth consumption at all. The user could attach this very large dataset, maybe
having size of tens of gigabytes, to his private message by selecting it from his workspace and send it to
another user. Behind the scenes a local copy of this file would be performed and only its pointer passed
to the receiving user.
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Figure 4. Messages



TGJ Volume 10, Assante [et al.]

Notifications

The notifications page contains a list of happenings organized by date in reverse chronological order.
Indeed, every user of the system receives notifications from VRE applications and other users he/she is
interested in. In Figure 5 we can see an example of the Notifications Page. For each single notification
the user is provided with a link to the subject of the notification. For instance if a notification is about an
updated item in one of his workspace shared folder he could click right next to this notification and be
taken directly on the workspace shared folder involved in the change. The same applies for user posts,
messages, calendar events etc.
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Figure 5. Notifications
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Personalisation

Personalization is the settings area where users can configure diverse aspects characterizing the system
behavior regarding notification preferences. The way a user gets notifications is very fine grained. For
each type of notification users might receive, it is possible to specify how to receive it and through
which “channel” to be notified. Figure 6 shows a partial list of the Personalization user interface. The
notifications are classified per category so that the ones belonging to the workspace sharing are
grouped together as well as the ones belonging to the Social Networking etc.

For each notification type it is present (i) a number of checkboxes allowing users to choose the
notification channels, (i) an ON/OFF button allowing enabling/disabling the notification, and (iii) a
textual explanation of the notification type.
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Figure 6. Personalisations
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Realising The Social Networking Research Environment In Practice

As for the user interface, the environment was built over the Web portal technology. Indeed, it is
composed by Web based interfaces that are world-wide accessible. It exploits a component-oriented
approach (Java Portlet), where each functionality described in the previous section has been mapped
onto a “piece” of web Ul as displayed in Figure 1. This figure shows the dockbar portlet, a “control

|n

panel” that is always present on the top of the page when a user is working on the research
environment. The dockbar aims at (i) making VRE members able to access the social facilities introduced
in the previous section, (ii) giving one-click access to the VRE(s) a user subscribed to, and (iii) providing
users with the capability to search in the past news as well as in the workspace. Figure 2 shows the
Home Social page, a core page of the research environment that is displayed when a user logs in: this
portal page contains the 2 portlets delegated to the production (Share Updates) and consumption
(News Feed) of user and application updates plus the “My Virtual Research Environments”, a portlet

delegated to the listing of the VREs a user subscribed to.

As for the back-end, the social networking facilities exploit the Social Networking Framework, hereafter
named gCube SNF. This framework is composed by a number of Java libraries designed to exploit the
resources accessible via the D4Science infrastructure. By embracing the HDI approach, gCube SNF is
capable to exploit several different storage back-end technologies, including the most common NoSQL
data stores. In particular, a Column store and a Document store are exploited to manage the
communication, collaboration and cooperation facilities, and the storage and sharing of heterogeneous
information objects, respectively.

The Column store is instantiated in the D4Science infrastructure via an Apache Cassandra cluster. It is
used by the gCube SNF for handling the facilities partaking in the Home Social, including the
Notifications system. Scalability, high-availability and high throughput offered by this Column store are
the capabilities required to support the raising needs of the word-wide distributed scientific
communities currently exploiting D4Science. gCube SNF includes a Java library, named Social
Networking Library, that abstracting over the datastore provides all the required logic to support
publication of posts, post replies and/or likes, as well as the “smart retrieval” of these posts per user or
VRE. This library also supports selective notifications on the activities performed by users over these
Posts.

For the Document store, D4Science offers a wide range of opportunities by means of JackRabbit, i.e. a
hierarchical content store with support for structured and unstructured content, full text search,
versioning, and transactions, MongoDB, i.e. a document-oriented store giving support for replication
and high availability, automatic sharding, and Map/Reduce, and Terrastore, i.e. a distributed document
store with support for elastic exploitation of resources, per-document consistency, collection-based
interface, custom data partitioning. gCube SNF exploits most of the available technologies and their
intrinsic capabilities to deliver a distributed virtual file system with support for the heterogeneous
information objects managed by the D4Science applications and users. It provides organization of the
information objects in (virtual) directories; manages the typical metadata of a file system, e.g. last
modified time, creation time, owner, access permissions, and other file attributes such as mime-type,
read-only, etc; supports for accounting of space and usage, e.g. number of read and write operations. In
essence, by combining different technologies it offers support for replication, high availability, high
accessibility via WebDav and HTTP-based access, and controlled and secure sharing. By doing this, it
embeds all typical Dropbox features in a distributed infrastructure and extends them to include the
support for virtual complex scientific products and workflows storing, sharing, and accounting.

All the Java libraries composing the gCube SNF belong to the gCube software system, released under the
terms of the European Union Public License (EUPL v1.1). The source code, the binary and the
documentation are all freely available. Further details are available at the gCube system public wiki [19].

70



hitps://doi.org/10.26069/grevnet-2026-000.546-tqj
TGJ Volume 10, Number 2 2014 Assante [et al.]

Conclusion

The D4Science social networking facilities represent an innovative approach that nicely complements
the VRE offering and boost cooperation and collaboration. These facilities are conceptually borrowed
from social networks yet adapted to deal with the scientific data practices. For these reasons, their
characteristic of relying on HDI facilities is fundamental, e.g. the capability to effectively share “big
data" or scientific products is a must that is hard to satisfy without having scalable and elastic access to
tools and computing capabilities. These facilities are flexible enough to be exploited in contexts ranging
from cultural heritage [20] to biodiversity [18] communities of practice.

Among the envisaged enhancements of such facilities, it is worth to cite the introduction of
recommendations, e.g. to notify a user on a potentially interesting VRE, application or dataset by relying
on users posts, interests and workspace content [21].
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Open academic community in Poland: New scholarly
communication models during the transformation period

Maciej Ostaszewski (Poland)

Abstract

Digital revolution has contributed to fundamental changes in the way research is conducted and its
results are distributed. The emergence of Open Science paradigms has reflected the very essence of those
processes. Ideas of Open Science gain popularity and become ever more accepted as a model for
conducting research in the 21° century. Its acceptance at all stages of research process and scholarly
communication gets ever stronger in international institutions, OECD and, European Commission, in
particular. There are many new initiatives constituting awareness on those processes, good practices of
implementing the ideas of Open Science are widely promoted, too. The recent recommendation position
statement of the European Commission of July 17, 2012 sets a new landscape for future presentation of
research results and their sharing. Member countries of EU have been requested there to define an
agenda of the related implementation process.

Research scope

The main characteristics of Open Science include among others:

e Treatment of knowledge as common good

e Maximally wide provision of the public free access to knowledge

e Building new knowledge communities around open content

e Openness and transparency at all stages of the research and communication

e Widening of the open access range to publications, research data, educational material, etc.

e Promotion of various open access models for knowledge dissemination

Only during the last decade the understanding of research results as common goods gained wide
acceptance. Thus, regardless all enthusiasm declared by a large part of the academic community,
comprehensive studies on foundations, chances and risks accompanying the practical implementation of
Open Science are needed [1,2].

Few remarks on the levels of Open Science implementation in Poland

Poland is only recently entering the path towards wide-range implementation of Open Science concepts.
The launch of the virtual library of science e-infrastructure, open to the entire academic community
(equally research staff and students), has been initiated around 1996, some years later accompanied by
an expansion of the Digital Library community movement [1].

A groundbreaking change refers to the SyNaT project whose main objective has been to develop and
launch a unified networked IT platform for hosting and communication within entire national resource
of academic and research data, publications and knowledge documentation. The system has been
designed and developed so as cover needs of the entire academic community on national level. As
intended, the system will contribute to new quality in a wide range of research and academic education
developments in Poland. As an underlying model, the schemes of Open Science are exploited. It is a
clear sign on the represented attitude that the Polish Ministry for Science and Higher Education has
announced the priority of introducing the open access to published research results based on public
funding. The action will comply with the Communication and Recommendation released by the
European Commission on July 17, 2012 [2].

Apart from ever more numerous activities contributing to the development of specific technical
solutions, comprehensive studies are lacking in Poland that would show and provide diagnosis of the
acceptance for those changes. The same refers to the knowledge on the general implementation of
Open Science models in research work.

" First published in the GL15 Conference Proceedings, March 2014.
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Open Science In Poland — A Quantitative Survey

Objectives Of The Study

A study undertaken at the OPI was focused on:

e Diagnosis of the attitude and awareness level among the Polish academic and research
communities on broadly viewed open access to research publications, research data and, more
generally, problems of Science 2.0.

e Analysis of the implementation range and level of the open science paradigms and tools to
research, including among others open notebook science, open peer review, legal tools and
scientific networking.

Motivations

Still an insufficient level of public discussion about Open Science and the lack of surveys dedicated to its

main problems were our motives to do a survey on the readiness to accept and support open models in

Polish academic community. Analytic data resulting from that research were considered as enabling a

diagnosis of the potential barriers, bottlenecks and sources of fear within the community.

Survey Design

e Survey questionnaire: A study based on distributing an e-questionnaire was launched using the
LimeSurvey platformli

e Respondents: Polish scientists holding at least PhD degree

e Methods of collecting data: The questionnaire was sent to over 24K scientists in Poland, holding at
least PhD degree and registered in the “Polish Science” database, operated by the OPI for the
Ministry of Science and Higher Education.

e Respond rate: 1300 respondents were logged in to the e-questionnaire. 849 completed it, 456
dropped it out (after starting).

e Groups of questions: Four thematic groups of questions were asked (37 questions) on: Open Science
— generalities, Open Access, Open Data, Science 2.0. In addition, a supplementary question was
asked on: age, sex, discipline, participation in international projects, academic title/degree,
experience as research team leader, type of the institution of affiliation

e Survey specification

Majority of the participants: male - 70%
Average age-46
PhD holders were the largest group 67%. Accordingly, 18% DSc, 12% professors
Field of science
o Technical science —24%
Arts and humanities —22%
Natural sciences — 20%
Exact sciences — 19%
Medical sciences 10%
»  Type of institutions
o Universities —81%
o Research institute — 10%
o Polish Academy of Sciences — 6%
»  Respondents who are not leaders of research projects — 36%
>  Leaders of:
o  Projects —46%
o  research programs — 6%
o institutions — 5%
»  53% respondents participated in international research projects, 48% did not

VVVYYV
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General Attitude Within the Community

1. OPEN SCIENCE — GENERALITIES
Most interviewed scientists met the concept of Open Science (70%). But the level of knowledge is

different among them. Only 14% know exactly what does Open Science mean and the largest group
includes those who, despite of facing the idea of Open Science know little or nothing about it (20%).
There are still many people who have never met the Open Science idea before (26%).
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In this connection, as the term Open Science is quite well known among Polish scientists, a natural
question follows of whether Open Science is recognized a good tendency or rather bad?

It turns out that the development/ spreading of Open Science concept is viewed as a positive
phenomenon and scientists almost unanimously indicated that it may bring a lot of good consequences
for their respective research field (81%). And only few (9%) perceived it as a sort of threat or danger.
Positive attitude toward Open Science general concepts should be treated as a starting point and
background for farther characteristics of the openness in science. Open Science certainly is not just
abstract notion and its ideas are implemented in rather concrete way. Positive perception of openness
values is not so surprising, as the latter validates real attitude of the scientists participating in the
survey.

2. OPEN ACCESS
Strong promotion of free access to research literature also in Poland is still quite limited but year by year

gains more popularity. It makes the open access aspects best recognizable and crucial dimension of the
Open Science idea. It was clearly visible in the survey results. The vast majority of the respondents are
very well acquainted with open access ideas while only few have never met the concept.

What is the level of support for the concept of open access? To what extent is the related attitude
positive?

It is remarkable that the respondents very strongly sympathize with general principle that research
outputs published as articles in scholarly journal should be accessible openly and without any
restrictions — 85% declared such opinion. So strong positive attitude does not appear wherever we have
asked about other open science dimensions (open data, Science 2.0).

Many respondents share rather positive than negative opinions about open access. Scientists indicate
that free access to research literature contributes to raising international visibility of the Polish science
and, what is crucial, open access provides wide information on research — such a recognition prevents
from repeating research already done. On the other hand, scientists also recognize drawbacks such as
higher fraction of poor quality publications due to lack of peer- review verification.

An important observation is shared that open access may be considered as a process more beneficial for
the development of the entire system of knowledge rather than it is the case viewed from an individual
scientist perspective and the associated research career. Also we have observed relatively large group of
scientists who have not expressed opinion about basic issues of the open access (either positive or
negative). Those results show that some open access concepts and notions are still not quite clear and
known among Polish science community - the latter refers not only to open legal basis models of
publishing (such as Creative Commons) but also to digital tools delivering/ providing access to
knowledge — repositories. Many scientists (30%) still do not know if the university they are affiliated
with provides any repository where they could store publications.

Apart from natural barriers restraining/preventing from fully adoption of Open Access models in Poland
such as insufficiently developed economic and legal science system, or low awareness among the
scientific community, we also noted, as already mentioned, very positive reactions. On the other hand
when we asked the question: do you think scientists in Poland are ready for open access models? In
most cases the answer was negative: 70% of respondents declared such statement. This can prove that
scientist represents positive thinking toward open access adoption but in the same time think that
others scientist are not ready.

However when we take a better look on the aspect of active participating in open access model
(publishing) we could find that it is deeply above those positive declarations and not so directly linked.
46% of respondents published their scientific outputs in open access models (34% in golden line, and
12% in green line). Such situation shows that individuals can be strongly convinced that sharing research
results is in general interest of knowledge progress, still they refrain from undertaking any own
supporting action. A sort of fear often prevents from any individual implementation of such a model.

The attitude towards open access models is in general positive. Scientists are convinced that it could
enriched Polish science thus it should be developed and maintained. The positive opinion about
advantages of open access models mostly refers to science as whole, less to individual perspectives and
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scientific career. There are still many respondents who have never actively met any open access models.
Among many indicated barriers limiting the development of open access models in Poland one of the
most important refers to the lacking readiness on community level to adopt open access models. It is
quite remarkable that there are many respondents among scientists whose knowledge about open
access is rather limited.

3. OPEN DATA
Another central dimension of Open Science refers to the access to research data. Even though the

problem of open data is less established in science system, during last years a large amount of new
projects addressing this issue were launched. Those initiatives show an increasing need for changes in
those matters [3]. In Poland, similarly to open access questions, discussions about open data problems
have been just arising among some actors of the science system scene. It is only the context of the EU
Horizont 2020 program that problem of access to research data has been articulated like never before.
A limited level of discussion and similar to this lack of any supporting action from the Polish government
side may create impression that those issues would not be positively recognized among Polish scientific
community. Natural fear seems to be more typical than a wide acceptance.

Those are quite common opinions, still the outputs of our research show that the situation is rather
different.

The concept of open access to research data is known for more than half of respondents — 67% of them
declare to be acquainted with this concept. 89 % of the respondents claim that sharing research data in
research practice may positively contribute to a progress in their discipline. Such a high level of support
complies with the main arguments addressed by advocates of open science, that giving and sharing
research data would give extra boost to the process of scientific progress.

Problems of open access to research data are more and more recognized as of key importance by public
agencies supporting research. Those institutions in many cases not only require open access to research
publications funded but also impose obligations for prospective grant beneficiaries on granting access to
produced research data (NSF). In Poland national funding agencies such as NCN and NCBIiR do not
require any specific data management plan yet.

Results of the survey show that those political changes in science even though have not yet directly
affect Polish scientists, still could raise positive reactions among them. Most scientists claim that
providing access to data after a research project is completed should become rule and obligation rather
than just only an individual act of goodwill. 76% of the examined scientists gave positive answer to the
question on an obligation of sharing data from publicly funded research.

Many authors consider the introduction of any model of open access to research data to represent a
longer-term process. In this process, introduction/maintenance of effective and acceptable standards
that define what data, what ranges of data, and specify the rules for data storage, plays a very
important role [4]. This process is by no means easy and in many fields of research there are still a lot of
controversies about that.

Our survey shows that many scientists have serious concern about this process. Scientists fear that data
could be wrongly used and misinterpreted by others. AlImost half of them share such an opinion.

It should be mentioned that a fear of providing open access to data is compensated by strong positive
tendency to consider lack of access to data as the main source of problems in research practice. 71% of
the examined scientists indicated that without access to data the inquiry is less effective while 63%
declared that it causes serious slack in research process.

In both cases, equally for positive and negative opinions, we could observe that some 25% of the
examined researchers do not have any specific opinion about those issues. The latter may suggest that
there is still quite large group of scientists who possibly know little about it.

We also asked scientists about reasons for not sharing research data. The main indicated reason was the
lack of appropriate locations to store data (21%) and missing established standards to do so (20%).
Another question refers to the type and range of research data scientists are ready to share. In this
connection, 42% of the examined researchers indicated raw data and outputs of some analytics (scripts,
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code), 57% declared readiness to share detailed documentation of research experiments. 72% support
sharing computer software data.

4, SCIENCE 2.0
It can be recently observed that Internet evolves more and more toward higher interactivity,

collaboration between web services and stronger position of users who become active producers of the
content. This trend contributes to setting up new tools, such as wiki, blogs and social services which
allow users to share information and create new projects. Also changes in science practice go further in
this direction [5]. The way scientists could work with each other on global scale by communicating
information and spreading ideas is possible like never before. New science of the 21st century,
commonly referred to as Science 2.0 directly refers to the use of digital technology and infrastructures.
In our survey we addressed only few questions dedicated to those matters.

The results of the survey show that even though Science 2.0 is not yet popular - 40% of respondents
have heard about this idea, with expectations raised. In particular, most of the respondents who have
heard about social science portals think those portals can be useful as tools for Science development
(76%). They also declared strong will to join such platforms once appeared and gather scientists from
the appropriate research field - 77% indicated such expectation. When asked about any reason of not
utiling such platforms, the most popular answer of the scientists was “I have no time to do it”.

Like in previous cases (open access, open data), the survey showed that the level of participating is still
very limited. Scientists hardly ever used blogs, wiki and social science portals dedicated to scientific
community. Apart from the lack of time, probably the most obvious reason is that any appropriate
incentives promoting such behavior are missing in the science system.

Many authors and advocates of Open Science claim that motivations for scientists to support open
knowledge distribution are rather limited because the traditional academic evaluation rules do not
promote such a behavior. In this connection, a main dilemma reduces to the question on how to change
the culture and system of awards in academia, thus how to ensure that Openness becomes equally
advantageous to the entire academic system as also to its individual members [6].

ANALYSIS OF THE ATTITUDE: LINEAR REGRESSION MODELS

The overall community attitude, presented above, gives only basic information of what scientists think
about Open Science. In order to disclose more interesting relations between variables there was a need
to carry out more advanced statistical tests. Our main goal was to find out how the attitude towards
Open Science dependsonindependentvariables: sex, discipline, participating in international projects etc.
The general presumptions we made before statistical analysis is that general attitude toward Open
Science could be discussed in three aspects: cognitive (knowledge about Open Science), behavioral
(publishing in Open Science), affective (emotions and feelings about Open Science models). This
tripartite conception of attitude was taken from popular and classical distinction used in psychology and
social psychology: the attitude toward some object/subject addresses these three main aspects [7].

In this survey we asked several different questions about Open Science which could be treated as
referring to some dependent variables. To reduce the number of those variables we applied a standard
factor analysis, aiming first to reduce the number of variables and secondly to detect an underlying
structure of the relationships between them. Factor analysis was applied to those variables that cover
cognitive, behavioral and affective aspects of the attitude toward Open Science. Finally we detected
three dominating factors:

e Knowledge (about 0OS),

e Behavior (publishing in Open Access),

e Opinions (positive opinions towards Open Access).

Those three dominating factors were used as new dependent variables. We assumed that they would
depend on some independent variables (predictors): age, sex, discipline, participation in international
projects, academic title/degree, experience as research team leader, type of institutions, and would also
mutually interfere with each other.

To test this presumption we used linear regression models — general statistical method to verify
influence one variable on other.
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CONCLUSIONS OF THE ANALYSIS OF ATTITUDE
A) OPINIONS ABOUT OPEN ACCESS
*  Female scientists are more positive towards open access
*  Representatives of arts and humanities are more positive towards Open Access than others.
*  Researchers from institutes of the Polish Academy of Sciences are more conservative
* Age, participating in international projects, and experience as a team leader were not statistically
significant
B) KNOWLEDGE ABOUT OPEN SCIENCE
*  Female scientists show lower awareness of open models as well as staff members of research and R&D
institutes (compared to university members)
*  Stronger international research record leads to better knowledge on open science
*  Age, discipline were not statistically significant
C) PUBLISHING IN OPEN MODELS
. Representatives of life and exact sciences tend more towards open access publishing
. Higher age leads to lower number of open access publications
. Team leaders are more positive towards open access publishing
. Academic title (Professors) holders publish more frequently in open access model
. International research record is strongly correlated with publishing in open access models
D) KNOWLEDGE AND OPINIONS ON PUBLISHING
. Knowledge about Open Science and opinions toward open access have positive impact on frequency of
publishing in open models.
. This knowledge has greater positive impact than opinions

GENERAL CONCLUSIONS:

*  Open Science adoption is so far limited in Poland, still Polish scientists consider open models as an
important driving factor for the progress equally in science as whole and in its individual disciplines

*  Strong open publishing promotion, the related systemic solutions and advantages for individuals
contribute to the exposure of open access as the main aspect of open science. Other key aspects,
incl. open data and Science 2.0, have still somewhat limited visibility.

*  Polish research community is split in their attitude towards various dimensions of openness.
Knowledge on open science positive attitude towards open publishing as well as publishing in open
models are driven by factors whose majority is of international nature, however some local
features referring to specific national research model can be observed, too.

* This report summarizes preliminary observations based on the conducted survey.
More comprehensive analysis would still require some supplementary research, in particular of
qualitative nature.
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Information support of research information interactions
of PhD. students in Slovakia

Jela Steinerova and Andrea Hrckova (Slovak Republic)

Abstract

The support of research process in information practices has long attracted attention of information
science, especially in terms of digital scholarship and science 2.0. However, there is a need to manage
large volumes of digital data in science and new information strategies of young researchers should be
designed. The goal of this paper is to report on research of information needs of doctoral students in
contexts of information support off digital research data and processes. Based on the concept of
information interactions we concentrate on information practices of doctoral students. The study was
designed as the follow up of previous research projects on relevance judgments of doctoral students and
information ecology of the academic environment. The concept of the study includes the following
information interactions: research behavior, information use, information seeking, organization of
information, information production, social media. We applied qualitative methodology of semi-
structured interviews with doctoral students in different disciplines and visualization of information
horizons. Results of data analyses confirm differences in information needs and information strategies in
research behavior of doctoral students. Research of dicusssion groups is briefly summarized from the
viewpoint of interactive interfaces. Main information problems of doctoral students were identified,
namely finding focus, expert support, networking and collaborative information behavior in discussion
groups. The final model of information interactions in different disciplines is described and
recommendations for information portal design are proposed. Grey information objects in information
interactions in digital scholarship are identified and value-added services for the community are also
articulated.

Keywords: information practices, digital scholarship, doctoral students, “grey” digital information products

Introduction

Information science and scholarly communication become closely integrated within interactions in the
electronic environment. A number of new information products (which can be categorized into ,grey”
literature) appear within these information interactions, e.g. scientific blogs, collaboratories,
discussions, large volumes of empirical data, valude-added annotations, comments, categorization,
personalization, etc. This paper addresses the issues of emerging ,grey” information objects spaces in
scholarly information interactions. We present results of a survey of information behavior of doctoral
students and a survey of discussion groups and derive a final model and recommendations for value-
added ecological services based on (grey) information products embedded in information interactions in
digital scholarship.

Digital scholarship and information science

Digital scholarship builds on cyberinfrastructure and ubiquitous digital environment where we can note
the convergence of digital libraries and intellectual scholarly information activities (Borgman 2007,
Sonnenwald 2013). The data-intensive science concentrates on support of scholars in every phase of
their scholarly work. Information science builds new models of social scholarly practices, e.g.
collaboration, management of social networks, trust, and security. Some authors introduced the new
concept of science 2.0 (Shneiderman 2008). New types of information seeking appear, e.g. knowledge
discovery, exploratory searching, faceted searching, intelligent searching. Management of large volumes
of data (big data) requires new approaches to processing of scientific records, but also special tools for
assistance in interpretations and collaboration in digital humanities, e.g. presentation of research
stories, integration of digital cultural objects, sharing data and management of access and copyright.

" First published in the GL15 Conference Proceedings, March 2014.
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Information interactions

Human information interaction is a multidisciplinary area that focuses on relationships between people
and information (Fidel 2012) and elaborates on information behaviour research. Information
interactions in the electronic environment include information practices in using sources, seeking,
reviewing, interpretation and production of information. A number of interactive models determine
information interactions in information science (e.g. Belkin, Saracevic, Spink and Cole) (Steinerova et al.
2010). In digital scholarship we can apply these interactions to information behavior of different actors,
including shared cognitive attributes and information resources and building special information spaces
in digital libraries and collaboratories.

Challenges of information science are connected with building new sociotechnical systems and new
tools for structuring of knowledge. The concept of information ecology as part of information science
can shed light on information interactions from the perspective of relationships between information
technologies and people, including procedures, goals, community values and tools. (Steinerova et al.
2013). Critical ecological issues of information interactions are new tools for elimination of information
overload and risks of information use, including regulation of information environment, integration and
re-use of resources, personalization and optimization of interfaces. The documentation of the research
process has long been modeled in CRIS (Current Research Information systems) and CERIF (Common
European Research Information Format) for building repositories of recorded information in the
research process. It is important that CERIF can help derive new relationships between recorded
documents and build rich contexts for ecological information use. Another challenge for information
science is the concept of open science (Science 2020) as making scientific data and resource available
through intelligent openness mediated by digital data collection, data mining, knowledge discovery.
Several examples include bioinformatics and genetics ontology websites, management of scientific text
data lifecycle in university repositories, simulations of special cases in humanities.

Related issues of open data and open access help in free access to electronic sources of scholarly
production in traditional subject or institutional (university) repositories (e.g. arXiv, CogPrints, RePec).
For example in digital social sciences the data of social records (e.g. housing, education, shopping, etc.)
are subject to special analyses, re-used in different contexts with special tools regarding verification,
privacy protection and copyright. In digital social sciences and humanities new user-driven innovations
and creative processes appear in the course of information interactions. Research information
interactions can be characterized as information processing in design of research, problem formulation,
analyses and syntheses of sources, data gathering, interpretations, experiments, simulations and
deriving conclusions. Although it differs in different scientific disciplines, the common intellectual
information processes include seeking, reading, writing, creating, citing, disseminating. Our assumption
is that with electronic environment and open access the range of grey literature extends to these and
other information interactions.

In these contexts we designed a qualitative study of doctoral students in Slovakia with respect to their
shared cognitive information needs, communicative and collaborative information practices. We build
on previous studies of doctoral students in information science (e.g. Drachen et al. 2011, Steinerova,
Greskova, Susol 2007).

Survey of doctoral students

The context of our research project is focused on cognitive traveling through the web. A part of the
project concentrates on information practices of doctoral students as young researchers and teachers.
The framework of the research is determined by different cognitive, affective contexts, information
tasks, social and organizational contexts.

The main research questions of the study were articulated as follows: Which information needs and
behaviors can be identified with doctoral students? Which information interactions are typical for
doctoral students in digital environments? Can we develop a model of information interactions for
digital scholarship?
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The goal of this qualitative research is to model information skills and interactions in research behavior,
information use, information production and social media. The research instrument for gathering data
was designed, using methodological guidelines for semi-structured interviews including 28 questions.
Altogether, 18 doctoral students from different disciplines participated in semi-structured interviews,
including 10 women, 8 men, the average age was 26,8 years. (Steinerova 2013). Results confirm
differences in information handling in disciplines (types of research) and the need to pay more attention
to methodological training of doctoral students. The concept of the study is depicted in table 1.

Tab.1 The concept of the research

Research behavior selection of topic, planning of the research process
Information behavior in information strategies, practices
information use serendipitous information gathering
Information gathering and types of sources
seeking information horizon
Organization of information sorting of sources
sorting tools
Social media use, benefits
Information behavior in publishing types of sources; selection of journals, publisher,
production forms

Information support of doctoral students

Results of data analyses confirm differences in information needs and information strategies in research
behavior of doctoral students. Main information problems of doctoral students were identified, namely
finding focus, expert support, networking and collaborative information behavior in real and virtual
groups. As examples we also used drawing of information horizons of doctoral students.

As for information strategies, the most frequent interactions include browsing, keyword searching,
filtering, citation chaining and monitoring of selected authors. The information resources consulted
represent Google Scholar, digital libraries and scientific journals. Natural curiosity as the incentive of
information need connects with verification of information, problem solving, argumentation. In
information sharing new types of products and communications are used, especially discussions, blogs,
wiki systems, forums and informal social events in social media. Interactions with social media are
mainly passive, especially reading, sharing, distribution of questionnaires and the prevailing usage is
mainly for private, personal purposes. It is important to notice that especially in the mixture of formal
and informal information itneractions and communication the productions of ,grey” documents
emerges. The framework of information ecology can help explain other interactions producing grey
information products — re-use of data, information and succcessful information strategies.

The section on the influence of the academic community confirmed that academic community can
support information practices of doctoral students, especially writing theses, managing citations, sharing
of sources and strategies. Navigation and guidance in concept mapping and international expert
networking were also considered. Most frequent barriers in information interactions were represented
by lack of time, access to sources, disintegration of systems and services and information overload. The
problems were identified in terminology development and outdated publications in libraries. Help
would be welcome in building methodological knowledge, collaborations with colleagues, e-learning,
use of electronic sources. Methodological knowledge is represented by terminology, problem
statement, methods and tools which help create the personal information space. Principles of content,
context and convenience are typical for information interactions of the community of doctoral students.
Doctoral students are in the process of creating their expert networks and the role of supervisors is the
most important (Steinerova 2013).

Implications for digital scholarship indicate the tendency of making implicit knowledge (e.g. in social
media) explicit in new grey documents and new genres (scientific and research blogs, wikis). Transition
from lower level of context to high levels of context help discover knowledge in manipulations with
digital objects. Information interactions in digital environment can add value to traditional
representations of information objects by means of visualization, interpretation and re-use.
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Discussion forums (groups)

In the research of discussion groups (forums) (Hrékova 2013) several contexts of emergent grey
documents were revealed. Researchers discover new perspectives (viewpoints) on their topics or issues,
best practices (implicit practical experience from colleagues), news, feedback, and problem solving
strategies.

Discussion forums are virtual places that gather individuals from the same field of knowledge, interest
or expertize with the aim of exchanging ideas and answers (Stuhlman 2010). The role of forums in the
scientific environment is slightly underestimated. Nevertheless, currently we can find many discussion
forums used by scientists on the Internet. Naming a few of them, e.g. TheScienceforum, Physforum,
Sciforums etc., altogether they connect thousands of scientists all around the world without any
physical barriers.

According to the typology of Burnett (2000), three main types of content can be found in virtual
communities as discussion forums: news, questions and answers and group projects. Members can
therefore access the complex solutions of a concrete problem and current news in the field that are not
published officially. As such, we can consider discussion forums as "grey" source of information. PhD.
students utilize discussion forums for writing their theses and for the direct feedback. Discussion forums
are, however, mostly used in computer science in which PhD. students exchange knowledge and
solutions to technical problems. Doctoral students utilize the forums to communicate the unclear topics
related to their work and a quality “grey” content is to be found in this kind of social media.

In our research (Hrc¢kova 2013) we build on the framework on Preece’s concept (Preece 2003) using the
term of sociability to enhance the usability, social interaction and social interface. The framework
includes categories of purpose, people, rules, social interaction. We asked directly 161 discussion forum
users to evaluate 53 factors that are potentially influencing their activity in discussion forums. The
values were set ranging 1 to 5, meaning 5 as necessary factor. We included the technological factors as
usability, credibility, security and privacy, sociability factors and content factors. The aim was to create
complex recommendations for these special virtual places based on the opinions of discussion groups’
users. We found out that the active as well as passive users need the external motivation for
participating in the group in a small extent. The users, according their own words, don’t need any help
or special treatment as newcomers. On the other hand, users strongly agreed with the need of creating
usable and safe technologies to enable their communication. The basic features of forums as
registration, signing in/ out, browsing and contributing should therefore remain simple, learnable and
understandable. In the process of contributing, it should be clear, which topic the user is contributing to.
The authors should also be able to manipulate with their own contribution (edit, erase and move to
another subject if necessary). We concluded this, as placing contributions to the right category gained
surprisingly big importance.

If value-added services should be provided for doctoral students, we have to include the information
behavior of this target groups into the design of interfaces. In the case of discussion groups, it can be
concluded that the design should be clear and simple to enable the fast and professional interaction
between the individual PhD. students.

The final model of information support of information interactions

Based on common characteristics of information practices of doctoral students as curiosity, critical
thinking, knowledge discovery and on knowledge of discussion forums we designed the final model of
information support of information interactions. It is also based on the analysis of digital environments
and new emerging representations of information objects (unpublished grey documents). The model
identifies information interactions in which possible new information objects in scholarly
communication emerge (fig. 1).
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Social networking / information
sharing

Project / information management

Knowledge representation
[ visualization

Analysis, synthesis

Reviewing, comparison

Interpretation,
presentation

Fig. 1 The model of information support of information interactions

The nested model depicts the main information interactions from social networking (in social media,
discussion groups) through information management porcesses (project management) and
representation of knowledge and visualization of concepts to basic intellectual information processing in
analysis, synthesis, reviewing, comparison, and final interpretation and presentation. The grey
information objects embedded in these interactions include contributions and posts in social media,
explanations in information sharing, research project proposals and research project reports (temporal,
final content reports), visualized representations of content (information horizons, concept maps, other
images and pictures representing knowledge), analytical studies and reports (state-of-the-art, literature
reviews), peer reviews of projects, papers for journals, theses, expert reviews, comparative studies,
interpretations of information objects and artifacts, presentations (e.g. ppt etc.), representations and
interpretations of research and learning objects.

Recommendations

These findings lead to recommendations for building special value-added information services based on
the common characteristics of doctoral students, knowledge of their problems and information needs
for support in information interactions. It has been confirmed that value-added ecological information
interactions for digital scholarship should be based on principles of availability, visibility and
convenience. Special services should cover support of networking, collaboration, and creativity.

Main features of value-added services of the community portal for doctoral students should cover tools
for project management, tools for methodology and methods of research (finding focus, support of
creativity). Other features include orientation in professional (electronic) sources and development of
terminology (concept mapping and representation of knowledge). Special features should support
interactions with supervisors and other experts, social networking with colleagues, and access to
methodological knowledge (best practices, methods, tools). As for information literacy, especially
methodological literacy for doctoral students is recommended (including concept mapping and
terminology, finding focus and synthesis and interpretations of data, and social interactions with
experts) (Steinerova 2013).

Emergence of grey documents and information objects in digital environments

Network information environment and changes in information behavior of doctoral students and
researchers form cultural challenges for design of information products. New configurations of
information products in academic knowledge networks relate to e-products (e-journals, e-book) and to
processes of personalization, collaboration, remixing of content. The chain content — service — product is
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different in production and manipulations of information objects and learning objects in e-learning and
e-science. New media formats are closely connected with communities (e.g. doctoral students) with
imporrtant characteristics of social awareness, privacy and trust.

Information objects in contexts of digital scholarship provide users with contexts and interests of user
communities. The most important feature of new value-added information products is making
knowledge visible in representations of values and concepts in contexts. These products can be
categorized as those which imitate traditional information products (journals, books, reports,
encyclopedias, dictionaries) and those typical for online digital environments (e.g. signal RSS feeds, e-
books, websites, community portals). User-generated products transfer social experience into blogs,
folksonomies, portals, web archives or special digital libraries, especially by common characteristics and
information needs of research communities.

Many of the “grey” scale information products integrate varied forms of media (texts, videos,
photographs and music). Diverse range of new information products is connected by interactivity
including such web 2.0 features as adding value by creative use, classification, tagging, comments,
annotations, discussions.

In digital scholarship we can determine special interactive digital spaces and places (e.g. research
collaboratories) which result from collaborative and social information behavior of scientists. These
spaces are ,inhabited” by e.g. large numbers of empirical data (from surveys), statistical data, medical
images, digital cultural objects, annotated human genomes, etc.

In several cases the technological interactive features are integrated with content, especially scientific
blogs, discussions, reviews, commentaries, annotations, user profiles. Blogging and weblogs develop
a special blogosphere and can help discover implicit knowledge in professional communication. Wiki
pages and other social software tools support people in collaborative development of documents and
new knowledge. Folksonomies are open classificatory systems generated by users through addding
value (e.g. keywords) to content. Concept maps and other knowledge maps help visualize knowledge
and contexts for better learning and retrieval, including different multimedia forms.

The space for ,grey” information products is opened to other new products, e.g. big data can be
represented through linked data into research stories, simulations, genealogies, service prototypes.
Further examples of products can include knowedge bases and knowledge maps, ontologies and other
products of the use of special knowledge organization tools. Scholars and doctoral students are both
producers and users, sometimes publishers. The spectrum of information objects include student
products, working papers, images, preprints and postprints, electronic journals and books, digitized
objects, data, tools, archives and other outpus of the intellectual life of universities. It is important to
integrate the documentation of these grey information objects in digital repositories and special
research information systems.

Conclusions

Information support of digital scholarship wil be important in transformation of the digital environment
into value-added information spaces with information objects represented by special interactive
technological tools. Main information interactions in our model produce special information objects,
e.g. from social networking sites to special analytical reports based on data and text mining.

Multiple scholarly interactions require new models for community digital services and products. High
level of interactivity can help develop new products in new digital spaces especially in social networking,
dialogues and discussions, and reviewing. ,Grey” information products emerge from integration of new
tools and technologies with knowledge of information behavior and design of digital systems.
Information support is important for building conceptual infrastructures and guidance in research work
based on ecological principles of information cleaning, information re-use and interpretations. The
identified interactions and examples of ,grey” products can be further modeled in features of digital
research information systems.
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A Challenge of Research Outputs in GL Circuit:
From Open Access to Open Use

Sergey Parinov, Mikhail Kogalovsky, Victor Lyapunov, (Russia)

Abstract

Open Access movement and currently formed GL circuit provide the scientific community with unique
opportunity to modernize a fundamental part of research life-cycle: processes by which the scientists
reuse research outputs when they produce new knowledge and then the community assesses their
impact. When scientists mentally manipulate the research outputs, outcomes and other objects of
scientific information space they discover relationships between the objects and thereby they reuse it to
produce a new scientific knowledge. Some of these relationships become visible in scientists’ articles (e.g.
by citations). Most of them are directly not observable and may exist in a mental form only. In the paper
we propose an “open use” approach for the research area and discuss a practical implementation of the
model within a research information system "Socionet" supported a grey literature circuit.
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Introduction
Cameron Neylon wrote (Neylon 2012): “open access must enable open use” that means the “innovators

|H

can manipulate the material” and from the technical side it requests a “standardizing the
representations of data and knowledge in ways that make them easily transferable”.

From 2000 we are building a step by step for Russian language scientific community a research
information system Socionet’ that implements a combination of the open access and open use
approaches.

From the beginning Socionet supports the grey literature circuit. It provides tools for electronic
depositing and distributing different types of research materials in a way not controlled by commercial
publishers. Socionet services make a standardizing representation of deposited materials within the
research data and information space in a way that makes them easily transferable. Socionet users have
a personal information robot service, which notifies them about new materials relevant to their
interests. At Socionet there is a statistical subsystem which collects various data about scientists’
activities in this virtual research environment and produces publicly available and daily updated
scientometric indicators.

In the first section of the paper we present our “open use” approach and in the second one — some
technical details about the Socionet research information system and about the current state of this
approach implementation within this system.

An “open use” approach for research area
The proposed “open use” approach is based on a following assumption: researchers use available

research outputs to produce new scientific knowledge when they mentally manipulate the research
artifacts, extracted from the reading materials, and discover scientific relationships between the
artifacts and their own outputs. Some of these relationships become visible as citations in researchers’
outputs. Another part of the relationships is directly not observable since the existed citation technique
does not allow researchers to express them explicitly and correctly.

Information about some relationships remains in a mental form only. As a result it is not shared with the
research community, it is not utilized in a global research process, and the community has no complete
picture about scale and scope of research outputs using and impact.

To respond on this challenge we are developing a concept and building a digital technology of “open
use" versus traditional paper-based technology which limitations are mentioned above.

" First published in the GL15 Conference Proceedings, March 2014.
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We understand the “open use” for the research area’ as a process specified by the assumption above,
but with at least 5 additions.

1. An open access to research, which is the prerequisite of the open use: all research outputs and full
corpus of the Science should be publicly available for using by the community to produce new scientific
knowledge. Approaches and a technology to support open access are well known and we do not discuss
it here.

2. An openness of results of researchers’ manipulation of the materials. It should be clear specified what
pieces of the materials were selected by the researcher as artifacts for its further using.

From technical point it needs an approach allowing scientists to share with the community research
outputs in more reusable form than traditional journal articles, books, etc., allow to do it. Currently
there are technologies supporting micro-publications (Clark et al. 2013), nano-publications (Groth et al.
2012) or research artifacts (Parinov 2010a, 2010b), which designed to be better reusable. Also there is
an open annotation approach3 which allows making research artifacts right over electronic version of
publications in all traditional forms.

3. An openness of researchers’ motivations to use selected artifacts in producing new scientific
knowledge. But only part of researchers’ manipulations with the material leads to real using of research
artifacts. So it is important to share with the community also details about not using of artifacts, when
there were tries and fails. In that case the result of researchers’ tries and fails in using the artifacts also
have to be publicly available.

Technically it can be resolved by implementing semantic linkage technique (Parinov 2012a, 2012b),
which in combination with available ontologies allow scientists to express explicitly their knowledge,
opinions and hypotheses about scientific relationships between research artifacts and so can visualize in
computer-readable form facts and motivations of using or not using.

4. A guaranteed awareness of researchers on all facts of using their research outputs (tries/fails data
and motivations) and about impacts of the outputs.

It can be achieved by creating electronic notification system which will trace facts of research objects
using and will provide information about this for all interested parties.

5. An openness of usage statistics aggregated by a research output, a researcher (e.g. for all research
outputs by this author) and an organization (e.g. for all research outputs produced by staff), including
outgoing usage (e.g. how the object used research outputs) and ingoing as well (e.g. how the object was
used by the community).

Technically it needs a monitoring service, which trace all changes in research objects and semantic
linkages among them, collect and process this data to provide public scientometric indicators.

In the next section we present a current (November 2013) state of implementing this approach and
building the “open use” technology within Socionet research information system.

Socionet overview

The Socionet system development was started in 1997 as a Russian Virtual Laboratory for Economists
and Sociologists project. At the beginning it provided a mirror of RePEc.org data and functionality. It also
included the first in Russia scientific open archive to submit scientific grey literature in Social Sciences
for its online presenting, and some simple tools of virtual workspace (Krichel and Parinov 2002). In 2000
the designed information system got its current name "Socionet" (socionet.ru), since from that time it
has own harvester, which federates more research collections and archives, than RePEc provided
(Parinov et al. 2003). It allowed a building and, from that time, an everyday updating the Russian
research data and information space (DIS) for Social Sciences.

In 2002 a Socionet Personal Zone service was created as add-in online workbench and a managing
system for academic electronic assets including the grey literature (samizdat) materials. It allowed a
depositing and managing of electronic scientific collections for 9 data types (e.g. "person"”, "institution",
"paper", "article", "book", etc.). The Personal Zone service also included software of the "personal
information robot" to trace new additions/changes within DIS according personal research interests of
users and notify them about relevant findings (Parinov and Krichel 2004).
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In 2004 Socionet users got some new tools to create and manage semantic linkages between
information objects of DIS. From that time some information objects in Socionet, like personal and
organizational profiles can represent professional social networks of appropriate research actors
(Parinov and Krichel, 2004).

In 2007 monitoring of DIS changes and statistics automated services were started. The Socionet
scientometric database has been accumulating from 2007.01.01. The Socionet statistics section provides
a big set of time series indicators. It includes indicators of views/downloads aggregated according
linkages between DIS information objects, e.g. a sum of views/downloads for all publications linked with
a personal profile, or the next step of aggregation — a sum of personal indicators for all people linked
with an organization's profile, and so on (Kogalovsky and Parinov 2008). The monitoring service of the
Socionet can trace changes in linkages including its semantic. Appropriate scientometrics data is adding
to the Socionet statistics subsystem (Kogalovsky and Parinov 2009).

In November 2013 the Socionet system federates more than 4000 collections with scientific materials
organized on the base of RePEc.org and about 600 collections from Russian research organizations. In
total it is about 2 M materials and with every day average surplus of 300 new materials and 1-2 new
collections per week. It covers 15 scientific disciplines organized by 16 data types sections. From 2009
the Socionet works as a multidisciplinary RIS freely available for all types of academic actors and based
on Open Science ideas (Parinov 2009, 2010b). Socionet tends to be a full-functional modern CRIS driven
by the community of scientists speaking and communicating in Russian language (Parinov 2010a).

Socionet currently includes following main subsystems (see Figure 1):

1. Information hub (IH), which federates scientific metadata of RIS, RePEc archives and so on. The IH can
harvest local metadata organized in different formats. At IH's output one gets accumulated and daily
updated metadata in standardized form. Technically IH's output is designed to fit with software agents
and give back metadata through OAI-PMH and other XML-based protocols (Parinov 2006).

2. Interdisciplinary research data and information space (DIS) as a visualization of full IH contents
presents existed information objects and semantic linkages between them for navigation and searching
by Socionet users.

3. Online workbench to create, manage and submit to DIS single materials, whole collections and
archives, and also to create/manage networks of semantic linkages between DIS objects. Any authorized
researcher or research organization can use it to provide to DIS a proper professional presentation.
Profile of organization with linked collections can be represented as OAI-PMH archive”.

4. Monitoring and scientometric services, which provides for research community useful scientometric
database (updated daily) and notifications. All counted scientometrics indicators are public and can be
used for research assessments and scientometric studies.

In November 2013 about 5M semantic linkages exist over research objects of Socionet DIS. At the
moment only smaller part of them was created by scientists using Socionet services. About 700
thousands of semantic linkages the Socionet received with RePEc collections (linkages associated with
personal and organization profiles). About 4M semantic linkages with the meaning “citation” were
imported from the CitEc data base (Barrueco and Krichel 2005).
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Figure 1. Socionet main subsystems
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Automatically accumulated in Socionet semantic linkages data are used: a) to build a visualization of DIS
structure in a form of a graph and to provide graphical navigation tool; b) to search linkages according
specified parameters (e.g. by creation/revision date, or by usage characteristics, etc.); c) to create
reports for notification system; and etc.

The Socionet system uses the CERIF model of standardizing for the representations of data and
knowledge. CERIF Semantics and SPAR ontologies for using within Socionet were converted to a form
taxonomy represented by a set of semantic vocabularies. The CERIF based semantic linkage technique
after some upgrades allows scientists to link different pairs of information objects from RIS content. The
semantic meanings assigned by the scientists to the created linkages carry information about classes of
relationships between research information objects. The scientific relationship classes are defined by
taxonomy based on controlled semantic vocabularies produced from available ontologies.

Implementing “open use” approach at Socionet

Since approaches and a technology to support open access were implemented at Socionet from the
beginning in this section we make focus on new tools and services aimed to support the “open use”
approach for the research area.

New forms of research outputs for better reuse

Socionet users have an ability to deposit information objects with types “artifact” (Parinov 2010a,
2010b) which has similar functionality with micro-publications (Clark et al. 2013) and nano-publications
(Groth 2010). Benefits of depositing research outputs in such new form are (Clark, et. al 2013): “(a) their
internal structure is semantically clear and computable; (b) citation networks can be easily constructed
across large corpora; (c) statements can be formalized in multiple useful abstraction models; (d)
statements in one work may cite statements in another, individually; (e) support, similarity and
challenge of assertions can be modelled across corpora; (f) scientific assertions, particularly in review
articles, may be transitively closed to supporting evidence and methods.”

Motivations to use or not use research artefacts

Socionet users can create semantic linkages between any available research information objects
(Parinov 2012a, 2012b). Using available scientific ontologies embedded into the semantic linkage
technique users can express explicitly their knowledge, opinions and hypotheses about scientific
relationships between research artifacts and so they can visualize in computer-readable form the facts
and motivations of using research artifacts for their research process or not using them.

Available for Socionet users a list of motivations is specified by a set of semantic vocabularies presenting
scientific relationship classes which can exist between pairs of research objects of different types.

Initial set of rendered scientific relationship classes has been built from different already existed
ontologies (Parinov and Kogalovsky, 2011; Parinov 2012a) includes: (1) relationships between research
outputs like inference, usage, impact, comparison, evaluation, etc.; (2) relationships between elements
of the set {scientists, organizations}; (3) relationships between research outputs on the one hand and
elements of the set {scientists, organizations} on the other.

Since a semantic linkage expresses a relationship between two objects, there should be determined
which scientific relationship classes (semantic vocabularies) applicable for each combination of pairs

from a list research objects’ types: a source object type {"person", "organization", "research output",
"project", etc.} -> a target object type {"person", "organization", "research output", "project", etc.}.

The initial classes of scientific relationships and a set of semantic vocabularies were proposed in
(Parinov and Kogalovsky 2011). For the pair of object types "research output" -> "research output”
following classes of scientific relationships and associated semantic vocabularies were specified

(ontologies used as a source for semantic vocabularies are mentioned below in brackets):
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e Type "Inference", initial semantic vocabulary (CiTO): "obtain background from", "updates", "used

as evidence", "confirms", "qualifies", etc.;
e  Type "Research usage", initial semantic vocabulary (CiTO): "contains assertion from", "uses data

from", "uses method from", "corrects", "refutes", etc.;

* Type "Hierarchy and association relationships", initial semantic vocabulary (SKOS, SWAN):

"broader", "narrower", "related", "alternative to", etc.;
*  Type "Research material components", initial semantic vocabulary (DoCo): "duplicate", "revised",
etc.
When researchers build a linkage between created own research artifact and some other research
artifact and assign to the linkages semantics selected from one of four listed above semantic
vocabularies, they express their motivations to use the artifact which the linkage is directed to.
Additionally there is a relationship class “Usage proposal” which is also valid for pair of data types
"research output" -> "research output” and has initial semantic vocabulary: “can improve”, “can
illustrate”, “can replace”, etc. Using it scientists can share with the community their ideas on what
research outputs can be used to improve/develop some other research outputs.
For the pair of types "person" -> "research output" there is a class "Professional opinions" with initial
semantic vocabulary (SWAN): "responds negatively to", "responds positively to", "responds neutrally
to", etc. Using this class of semantic linkages scientists can express their results of “tries and fails” for
attempts to use the research artifacts. They also can protest (the value "responds negatively to") against
wrong opinions expressed by other scientists with their semantic linkages, etc.
Notifications about reuse

To provide a guaranteed awareness of Socionet users about facts of using their research outputs,
including tries/fails data and motivations, and about impacts of the outputs, we are building an
electronic notification systems, which monitors all changes over a set of semantic linkages between
Socionet information objects and send e-mail notifications to users who may be interested in this.
Different types of notifications produced by this service support a scientific circulation/communication
by distributing signals about semantic linkages creation/revision. This service notifies:

1. the authors of objects linked by created or revised semantic linkage, just to inform them about this
event, let them know about specified semantics and give them an ability to react on this event (e.g.
to protest against specified semantic);

2. the author who is changing his/her object (e.g. an article), if the object has linked (cited) in other
objects (articles), that by this action she/he can violate have established linkages and/or its
semantics;

3. the authors of semantic linkages, if there were changes in objects specified as a source and a target
of the linkages, so they should reconsider their linkages and, if it necessary, correct it;

4. the users of research DIS while they are viewing some DIS object (e.g. the readers of electronic
articles) that certain semantic linkages made for the displaying source object (e.g. citations in
reading text) can be violated because of the target object (e.g. cited articles) was changed, and an
author of the linkages has not updated suspicious linkages (e.g. citations).

If the first three types of notification in the list above can be made by e-mail only, the last one should

work as warning, that displayed on the screen when it necessary.

|u

Thus notification service creates additional “open use” approach benefits since it improves scientific
circulation and communication because it immediately informs scientists about using their research
outputs and authors of semantic linkages can receive a feedback on their actions from authors of linked
research objects. It also improves global research cooperation because researchers can immediately
react on how their research outputs were used by the community. A cooperation can have at least two
ways: a support of the third party research where their outputs were used or a protest against of wrong

using or their research outputs.
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Statistics of reuse
The Socionet Statistics subsystem6 recently was developed to provide needed openness of statistics

about research artifacts reuse. An approach for designing research artifacts reuse indicators was
presented in (Parinov and Kogalovsky 2013). At the moment (November 2013) this additional
functionality is under testing and evaluation. In Socionet still there is no statistically significant amount
of semantic data. Examples of reuse indicators below are provided for illustrative purposes only.

The Figure 2 gives an example of overall statistical distribution of scientific relationship classes
(described above) where only three of them classify reuse of research artifacts: "Research usage",
"Hierarchy and association relationships" and "Research material components". The Socionet semantic
vocabularies also cover "Inference" class of relationships which does not presented at Figure 2 but the
same classifies a diversity of research reuse.

The Figure 2 illustrates a use case of aggregation of all existed in Socionet scientific relationships
between a researcher’s profile (one of authors of this paper7) and other research information objects.
Total relationships divided on two sets: a) expressed by outgoing semantic linkages, i.e. created by the
researcher, and b) ingoing, i.e. created by other scientists with intention to express relationships with
research objects belonged to the researcher.

This division on two sets particularly for relationships expressed diversity of research reuse illustrates
how the researcher used research artifacts (left column at the Fig. 2) and how the community used
research artifacts created by the researcher (right column at the Fig. 2).

Semantic structure of linkages
Research object: MNapuHoe Ceprei MBaHOBUY
total linkages: 486
date: 2013-11-12 | object type: person-object
Outgoing linkages, total: = 226 (47%) Ingoing linkages, total: ®260 (53%)

Outgoing scientific relationships

title share % Ingoing scientific relationships
research usage (3)1 1 title share %
research material research usage (9)8 3

1
components (3) research material components, 4

to organization from the 0 (2)
person (1) researcher - research outpUt L o

to created coflections (12} M 5 relationship (147)
to relative materials (1}| 0 personal opinion (1) o]
personal opinion (11} M 5 from organizations to the 0

to materials from the author o : P'.?fs.tJﬂ (1)
(68) hierarchy and association (3)| 1
hierarchy and association (3)1 1 from new versions (4)1 2
to out-of-date versions (6)1 3 from citing materials (53) N 36

to cited materials (118) N 52

Figure 2. An example of scientific relationship classes distribution for a person

A table on the Figure 3 characterizes the same personal profile as on the Fig. 2 and it illustrates: 1)
distributions of outgoing/ingoing motivations in using research artifacts (top row), and 2) distributions
of outgoing/ingoing researchers’ sentiments about research artifacts and results to use them (bottom
row).

Data in the Fig. 3 top row is built as a subset of scientific relationships that classify research using only (4
classes mentioned above), and it is presented on the Fig. 3 by subclasses, i.e. by titles of motivations.
The left column on the Fig. 3 (outgoing motivations) presents a structure of the researcher’s motivations
in his using research artifacts. The right column (ingoing motivations) presents motivations of the
community to use researcher’s artifacts.

Data in the bottom row on the Fig. 3 represents a distribution of motivations specified by the
relationship class the "Professional opinions" and the associated semantic vocabulary. In the case of
“outgoing sentiments” (left column) it characterizes a structure of the researcher sentiments resulted
from his mental manipulation with research artifacts. The right column with the “ingoing sentiments”
demonstrate a structure of sentiments of the community about the researcher’s artifacts.
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|| Motivations of outgoing relationships

Motivations of ingoing relationships
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Figure 3. An example of motivation distributions of a person

Socionet statistics subsystems provides similar usage “portraits” not only for authors, but also for
research organizations and, of course, for research outputs.

This 5" element of our “open use” approach also gives benefits for the community.

Such “semantic cloud” in combination with data about groups of research objects linked by certain
scientific relationships makes possible a multilayer stratification of Socionet DIS. By this way one can
build a “usage map” for scientific areas, disciplines, specific objects, groups of authors, etc.

Since the semantic data can be aggregated by using information about linked objects (Parinov and
Kogalovsky 2013), the aggregators can characterize different objects with variation in selected
relationship classes or subclasses. It can present e.g. accumulated usage information about research
outputs of one author, or a distribution of motivations and sentiments expressed by one scientist, or the
same aggregators for a research organization, a scientific journal, an academic publisher, and so on.
Handling some specific classes of relationships or motivations we can make studies for selected groups
of research outputs, authors, or scientific disciplines: which research outputs is used in some specific
way, e.g. as a background for scientific inference of another research result, what results are claimed to
be a theoretical generalisation of another, and many other according our taxonomy of relationships.

Conclusion

A grey literature circuit supported by a research information system gets a lot of improvements and
researchers — users of the system - have essential benefits when the open access and the open use
approaches and tools are implemented in the system.
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The SK CRIS system as a source of unique information about
scientific activities and their outcomes

Danica Zendulkova and Juraj Noge (Slovak Republic)

Abstract

Majority of R&D outcomes consists of data, information and documents integrated into a category of
Grey Literature. From portfolio of these outcomes especially publications, patents, products and
innovations are interesting for scientific community and wide range of R&D stakeholders indoors and
abroad. Current Research Information Systems (CRIS) are one of key software tools for data collection
and access, dissemination of information about scientific activities and their outcomes. The EU
standards for these systems, primarily the CERIF data format, are covered by the international
association euroCRIS. The aim of providing the Information System about Science, Research and
Innovation SK CRIS is to integrate all available research information at the national level. The system was
designed on a data structure compatible with the CERIF data format and it became a member of the CRIS
systems family. The SK CRIS contains data about research projects funded by public resources, a registry
of researchers, a registry of research organisations and research and development results. Data
acquisition and refilling is possible by using integration interface importing data from external systems. It
concerns mainly project data imported from systems of grant agencies. Direct data entry made by
research subjects by online forms is the second way how to receive data. The SK CRIS integrates also
other available external data sources: registries of researchers from universities and Slovak Academy of
Sciences and also publications from universities registered in the Central Registry of Publication Activity.
The SK CRIS makes contextual data about science and research accessible during their life cycle. It means
that a user can see whether some document was created as a result of the project. The information
about its authors and originators, persons and organisations is also available, as well as usage of a
document and its citations. The SK CRIS is not limited to work only with metadata. It contains also the
functionality allowing the integration of collected data with fulltext documents. The benefit of the SK
CRIS is mostly its ability to offer aggregated information from entered data and to present their
relationship. Main characteristic of the SK CRIS is the CERIF based concept of objects (entities) with
attributes, with a data model guaranteeing interoperability and full language variability. The relations
and semantics allow to record the objects with relationship and characterise properties and time
attributes by roles and time details. However, the system will be used mainly by scientific community but
also by research management, decision makers and public. Enlargement of the SK CRIS functionality and
integration of the other external data sources is our vision for near future. In the same time we consider
the interconnection with other European CRIS systems. The SK CRIS information system was developed
within the Activity No 4 of the NISPEZ national project implemented by the Slovak Centre of Scientific and
Technical Information: Enlargement of Central Information Portal for Research, Development and
Innovation (CIP RDI) with new functionalities complying with EU standards.

Introduction

The Slovak Current Research Information System (SK CRIS) as a part of the Central Information Portal for
Research, Development and Innovation (CIP RDI) has the status of Information system of public
administration, defined by the Act 275/2006 on information systems of public administration. The
Slovak Centre of Scientific and Technical Information (SCSTI) is responsible for operating, maintaining
and providing technical support to this system on behalf of the Ministry of Education, Science, Research
and Sport of the Slovak Republic (ministry).

The SK CRIS has been developed within the Activity No 4 of the national project NISPEZ: Enlargement of
Central Information Portal for Research, Development and Innovation (CIP RDI) with new functionalities
complying with EU standards. The system is focused on effective work with research projects funded

" First published in the GL15 Conference Proceedings, March 2014.
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from public resources on national level including a connection with other, science related information
systems.

In the process of system building, the experience of SCSTI with the R&D information system building and
operation has been utilised and generally accepted principles of best practice for current research
information systems are followed.

The system SKCRIS offers wide-range and detailed map of Slovak science, research and development
(R&D) and provides the information in mutual relations to all target groups. Implementation of EU
standards for CRIS systems, especially using of data format CERIF ensures a possibility of
interoperability with similar systems across EU countries. The system was put into operation in January
2013.

SK CRIS content
The content structure of SK CRIS allows the collection and maintaining of all common types of R&D data
(Turna, 2011). The details of core content entities of our new R&D system SK CRIS are presented below

(figure 1).
I < Regatry of propect
e 18 217 rsemcren
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- St 9 997 e
oS 1 358 wpumsson
S 7 313 o stra
Figure 1 SK CRIS Main webpage
Registry of Projects

The Research and Development Project is considered as main object (entity) of current research
information system: CRIS system is project centric. The information about projects seems to be most
relevant for users from different target groups.

Other entities (mainly organisations, researchers, publications, but also events, facilities, equipment,
services etc.) are entered into the system mainly via the relationship to any R&D project.

The Registry of projects has been built up since 2000 as part of different versions of R&D information
systems. Currently, it contains the data about approximately 10000 projects.

The data about different categories of projects are collecting mainly by integration interface
interconnecting SK CRIS with other systems collecting similar data. The systems that will be connected
to SK CRIS are mainly the following ones: the system of the Slovak Research and Development Agency
(SRDA); Scientific Grant Agency VEGA; Cultural and Educational Grant Agency KEGA and the system of
Incentives for Research and Development.

The integration interface allows an automated data import from external systems to SK CRIS. The
validation of all imported data is included. The aim is firstly to collect a comprehensive data about
research projects included also the responsible organisations and persons, and secondly there is an
effort to avoid duplicity of data entries from different systems.
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Registry of Organisations

Registry of organisations has been built from several information sources. The first one is annual
additional statistical survey of R&D Potential of the Slovak Republic. The information about which
organisations carry out research and development is also provided by the Slovak Statistical Office, which
receives information about activities of organisations from statistical reporting. Whereas the additional
statistical survey of R&D Potential has been carried out since 2000, a significant number of forms were
filled in the past. This data is stored in the system and it has been updated annually.

The part of entries into the Registry of organisations is being acquired also during the process of the
Certification to perform R&D, which is administrated within the information system. As certification is
compulsory for each organisation applying for the support for research from public sources, the registry
includes not only data about universities, Slovak Academy of Sciences and state research organisations,
but also a significant number of research organisations from non-for-profit and private sector. Currently,
the Registry of organisations contains about 1300 subject records. The user interface is shown on

_R-egisuy of researchers Registry of organizations Registry of projects Results R&D

SKCRIS  Register of organizations

figure 2.

Search
Name ScCientific Branch Keywords
Allowance to employ non EU citizens.
Competency to work on VaV
Choose reset Search
A B C D E F G H | J K LM NOPAQRSTWUVWXY Z

Total number of tems: 6 Report designer

Conveying - Scientific Society

Ministry of Interior, Department of Scientific and Technological Development
Slovak Centre of Sclentific and Technical Information

State Scientific Library in Predov

The State Scientific Library in Banska Bystrica

The State Scientific Library in Kosice

Figure 2 Registry of Organizations, user interface

Registry of Researchers

Registry of researchers has been established on the basis of data from database of experts — evaluators
of R&D projects funded by the ministry (1100 personal records). However, the overall goal is to provide
the data about all scientists (more than 23000 researchers) in the registry. In first phase of the SKCRIS
operation we tried to cover significant and representative part of scientific community - researchers
from universities and Slovak Academy of Sciences (SAS) and from state operated research institutes.
We realised automated import of entries from registry of employees in higher education sector, and
from registry of SAS employees.

Between the other data sources on researchers the registration of research projects have been the most
important. It is possible to extract relevant researchers’ data (name, affiliation, role in the project) from
successful grant applications administrated by different ministries and grant agencies.

Except for the data sources described above, the basic data (name, surname, institution) about
researchers from universities can be extracted also from the Central Registry of Publication Activity
operated by the SCSTI.

TGJ Volume 10, Number 2 2014 Zendulkova and Noge
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We assume that the base records about researchers created on the basis of publicly accessible sources
or imported from other systems will be continually updated by respective researchers, or by repetitive
imports of updated data. It is necessary to mention the continuous need for check of data quality.
Desirable is manual data control, software validation and elimination of possible duplication.

The result is the bilingual up-to-date database of researchers containing professional profiles that will
serve for searching experts according to scientific area, but also for presentation of scientific capacity in
Slovakia and abroad. On the end of October 2013 the Register of Researchers contains more than 18000
personal records.

Registry of R&D Results

The registration of R&D results as an independent entity is novelty in the Slovak research information
system. The results of projects have been published on web. The similar situation applies for registration
of researcher’s publication activity. The publications records inserted by researchers into the database
would accessible to public.

In SK CRIS system all results will be published. It will not be only bibliographic data about publications,
but also data about intellectual property objects (referred to as patents, trademarks, designs, utility
models etc.) and data about other results of R&D activities (e.g. products and innovations).

For obtaining relevant data, the interconnection of SK CRIS with Central Registry of Publication

Activity was put into operation. The data collected as R&D results (project results, researchers’
publications and results) inserted by organisation in applications for Certification to perform R&D has
been also published. The results will be continuously updated.

Additional second level entities substantially supplement the core and result entities mentioned above.
These are the calls for projects, finances, laboratory infrastructure (facilities and equipment; offered
services), but also events, awards and different full text attachments, i.e. CV of researchers.

Grey SK CRIS

Typically Grey literature consists of technical research documentation. Although many different kinds of
publication has been classified as grey. The material is usually not peer reviewed as is white literature.
Some of them might be commercial documents in confidence and they could contain intellectual
property of value to the organisation.

We can see two possible way how system CRIS could be important for collecting and providing of grey
literature. The first way is based on the fact that CRIS system is considered as storage of grey objects
(Jeffery,2007). Important part of CRIS system (and CERIF data format) entity research results could be
considered as grey literature. The results of R&D are listed below (Asserson,2012) :.

(a) publications: journal / conference papers, technical papers, theses, dissertations, reports

(b) patents

(c) products: prototypes, fully engineered products

(d) results: data and its presentation / visualisation

(e) know-how and IPR: reports, procedure instructions

(f) education and training: documentation, courses

(g) publicity: press releases, product or organisational posters

The second way means that CRIS system is considered as software tool for administrate, provide and
access contextual information about grey literature.

CRIS systems based on data format CERIF should support each type of result. As mentioned above, the
SKCRIS system contains portal website where users can find contextual research information (projects,
calls for proposals, researchers and their expertise, research institutes and their activity). The data are
stored in SQL database using data format CERIF (CERIF,2012), containing metadata on research results
including ,,grey” documents.

As yet a fulltext scientific repository solution is not operated, the SKCRIS substitutes some repository
functionality beyond the common CRIS properties. The SKCRIS collects not only metadata but also full-
texts of publications (figure 3), but we could not consider our system as CRIS-repository application .
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Figure 3 R&D Results: Document metadata and fulltext

In this consequence we need to mention also news items from research institutes’ websites, published
on Central Information Portal of Research, Development and Innovation.

The aim of providing the portal SK CRIS is to enable digital access to all information concerning science,
research and innovation funded from public resources.

Properties: how SKCRIS works

The functionality of the SK CRIS is user oriented. The most important functionality cornerstones are

following:

1. Search interface. The search interface contains the possibility of use of different search techniques:
simple, advanced, but also full text searching and faceted navigation.

2. Bilingualism. Bilingual Slovak and English user interface with selected data by CERIF requirements
will access the information about Slovak science to users from different countries worldwide.

3. Semantics. The part of SK CRIS data model is also CERIF semantics, including different code lists
and classification schemes. Their use results from Slovak legislation. The example of semantics and
link entities between core and result entities is shown in Figure 4.

4. Relationship. The search results will present mutually related information. The main linking entities
are Person — Organisation, Publication — Organisation and Project Organisation. The linked objects
are connected by hypertextual link. It means it is possible from detail of organization on Figure 4 by
click to open detail of linked researcher, project and result.

web www.cviise sk
testification testification number. 2010-9109/19311:1-11; emission date: 06/01/2010; validity from
number 06/04/2010; validity to: 06/03/2016
Linked researcher Bitsky Lubomir Manager, Researcher

BodAdk Dalibor Researcher

Czwitkovicsova Katarina Researcher

Coplikové Zuzana Researcher

Duskova Marta Researcher

Frankovitové Lenka Researcher

Harachové Méria Researcher

Herda Roman Researcher

Hrika Peter Researcher

Hrékova Ludmila Researcher

“ 4 1 2 3 4 » »
Linked result State-operated CRIS systems in the EU author's organisation
« 4 1 » »

Linked project Infrastructure for research and development - Data centre for coordinatod

research and development KONV

Infrastructure for research and development - Data centre for coordinator]

research and development RKAZ

National Information System for Supporting Research and coordinator]

Development in Slovakia - Access to Electronic Information

Resources Il

National information system for supporting research and coordinator]

in Slovakia - access 1o electronic information resources KONV

National information system for supporting research and P coords

in Slovakia - access 1o electronic information resources RKAZ

Figure 4 Semantics and linking entities in SK CRIS
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The specification of user interface functionality was inspired by the results of European CRIS systems
desk research conducted as part of the SK CRIS analysis in 2009-2010 (Zendulkova, 2011). The data
already present in the system will not be required to be entered again. When online form opens, the
relevant archived data will be loaded automatically. The system allows to track the history of data that
can be changed (surnames, organisation names, etc.)

SK CRIS data model

Implementation of the data format CERIF will simplify and clarify the data entry, but also their
presentation as mutually related objects. CERIF (Common European Research Information Format) is
XML data format to support the management of Research Information. It is recommended by the
European Commission as standard for automation in area of R&D information (CERIF, 2012).

The CERIF data format is based on data model, which allows metadata representation of research
entities, their activities, interconnections and their output (results). The CERIF elements have defined
the core structure, semantics and link entities and they are divided into hierarchical categories (Jorg,
2009 & 2011).

SK CRIS database is based on the standard CERIF 2008 v1.2. Databases Certification (applications for
Certification to perform R&D) and Statistics (additional statistical survey of R&D Potential) contain data
collected about each entity outside the scope of CERIF data model SK CRIS.

Besides core entities (Organisation, Project, Person) and result entities, SK CRIS contains the data about
laboratory infrastructure. The next 2nd level CRIF entities will be added in future.

Instead of CERIF data model the SK CRIS registers statistical data (additional survey of R&D) and data of
applicants for Certification to perform R&D. The online application form contains several indicators
outside the data format CERIF scope. The workflow of administration process is part of SKCRIS
functionality.

Data model SK CRIS (Valkovi¢, 2011) is schematically shown in Figure 5.

Researcher

Publicaton

Statistical data

~ At
Certsfication Ciaton

Product

POt experiment, Authentic

Patent technology, Variety, Breed
Centification — —— — Prototype, Functional sample
Patents, Utility modes Certified methodic, Software
Designs, Trademarks Innovataon
Supplementary -
protection certificates Prize
Event
Organization
Project
Faciey
Satistical data B J
Laboratory . .
Stistical data Indrastructure Service
Organiation €
Can
Budget

Figure 5 SKCRIS data model
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Integration with other systems
The integration interface interconnecting SK CRIS with external systems containing relevant R&D
information is one of important SKCRIS functionality. The following data have been imported by this
interface:
e data about different categories of projects stored in grant agencies systems
e data about researchers from Registry of Slovak universities employees and Registry of employees
of Slovak academy of Science

e Data about publications from Central registry of Publication Activity (CRPA) containing publication
activity of Slovak universities.

The interconnection of SK CRIS with CRPA will allow to get data about the significant volume of R&D
results and also the core data about researchers — publications’ authors. The simplifying functionality for
research results entry will be a part of SK CRIS. SKCRIS user — researcher receives during the entry of
research results the verified list of publications from CRPA. He/she identifies relevant publications,
which eliminates duplicity of the same data entries. For SK CRIS users, the data integrated from CRPA
will complete the field of research results that have been continuously inserted by researchers to the SK
CRIS.

In Figure 6 we can see the process how publication registered to CRPA by the university in UNIMARC
data format (on top) is integrated into SK CRIS. The publication was imported into SK CRIS by researcher
identifying CRPA publications where she is author. After inserting, the publication was marked as the
result of registered project by project responsible person. The record about publication obtained the
linkage to the project, responsible organisation and to all authors — researchers having personal records
in SKCRIS. The figure also shows that four of five authors are employees of Comenius University -
Jessenius Faculty of Medicine and one is not (by SK CRIS data) employee of university.

B Cours Troa rawtos Persons spee e ot
User Publications nse

Import CREPC - publications

St Sats

Figure 6 Connection between CRPA and SK CRIS
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Benefits

First months of SKCRIS providing show several benefits for different target group of users.

1. The presentation of information and new knowledge and its interchange between scientists and
researchers in electronic environment.

2. Accelerate the application of knowledge into the practice (technology transfer), information about
research results for enterprises and business and their involvement in active utilisation of this
knowledge in practice.

3. To obtain general support for science and research on national level. To provide information for
decision makers about scientific and research activities and results and for state administration.

4. Popularisation of science and technology, including RTD results in a comprehensible way attractive for
public. These activities should positively influence the perception of science by society.

Challenge for future
Despite the SKCRIS was put into operation some months ago, we are confronted with several challenges
for future. Between possibilities of SK CRIS improvement, we consider following aims as crucial:

e Following CERIF development and implementation of actual CERIF data format version
e Integration of data from more external systems
e Use CERIF XML format for data exchange
e Interconnection with the fulltext repository when it will be prepared
e The process of data quality improvement is separate task. Responsibility of data correctness,
completeness and timeliness is on the side of data creators, not on the side of SKCRIS
administrator.
But we identified some steps for reach better data quality:
o To complete and to validate incoming data
o Avoid duplicity of data coming from different systems
o To use universal unique identifier for similar objects in integrated systems
The national CRIS system SKCRIS as result of the NISPEZ project funded from structural EU funds is only
first step, groundwork in organization of research information workflow in Slovakia. Our goal is to build
complete “house for research information” consisting of institutional CERIF based network of

institutional CRIS system connected with fulltext scientific repository.
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Auditing Grey in a CRIS Environment’

Keith G. Jeffery (United Kingdom) and Anne Asserson (Norway)

Abstract
We define grey as information that is not peer reviewed scholarly publications. In the CRIS (Current

Research Information System) domain Grey includes not only non-peer reviewed publications (typically
technical papers) but also performance art, art artifacts, design documents, models (e.g. for engineering
or architecture) and — increasingly importantly — research datasets.

Recently national governments - inspired by the work of W3C on LOD (Linked Open Data in the context of
the Semantic Web) — have made government information available for citizen rights (the information
should be available to those who paid for its collection) and business leverage — the information is used
by businesses for strategic planning and a growing ICT business sector provides applications using LOD
for business advantage.

Government portals to publicly-funded data collections have been implemented (usually as data.gov.nn
sites where nn = country) using ‘flat’ metadata standards such as DC (Dublin Core) and CKAN
(Comprehensive Knowledge Archive Network). These metadata standards provide limited information
and — worse — it is very difficult to assure integrity of the associated information object because there is
no integrity checking mechanism. Much of the presented material is of a summary nature and based on
more detailed research activities; rich metadata is available, both contextual (project, funding, persons,
organisations, related white publications etc.) and detailed (schema level for software to interact with
the information object). This rich metadata improves information object integrity in discovery and
utilisation.

The ENGAGE project (http://www.enqgage-project.eu. portal at www.engagedata.eu) aims to enhance

the metadata associated with the usual data.gov portals with the rich metadata available around the
supporting research information objects in order to improve discovery and to ensure appropriate use of
the information objects in context. A 3-layer model has been proposed with discovery metadata (DC,
CKAN and several others) generated from the contextual layer (CERIF: Common European Research
Information Format — an EU recommendation to Member States) which in turn points to the detailed
metadata associated with each domain or even individual information object. The mappings from CERIF
to/from each metadata format are done once and manually, thereafter conversion is automatic. This
architecture combines the easy browsing / discovery in the semantic web/LOD world with the formal
rigour of underlying rich metadata stored in information system with full integrity constraints.

This architecture allows confidence that any audit of the quality of the semantic web/LOD environment
will be favourable because it is generated from the underlying integrity-rich environment and not just
generated by manual input and linkage.

1. Introduction

In a world of ever increasing information, auditing (quality checking) is important. We argue that the
vast majority of information that exists may be classified as grey (peer reviewed scholarly publications
form a very small part of the corpus). Furthermore, in this paper we use information object to mean
‘digital grey object’ where the object may be information encoded in any form and any medium. In
particular we are concerned with the metadata related to the information object and how it is used for
auditing.

" First published in the GL15 Conference Proceedings, March 2014.
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2. Reliable information

2.1 Introduction
Reliable information is essential for quality decision-making. We suggest that an audit of an information

object (more specifically the metadata describing the object) to assure its reliability has three elements:
quality, context and availability.

2.2 Quality
The dimensions of quality may be summarized as in Figure 1.

Figure 1: Data Quality Dimensions
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Figure 1: Dimensions of Data Quality

First and foremost data quality (using data in the wide sense of any kind of information presented using
any mediumi) depends on integrity: that is the verisimilitude with which the real world of interest is
represented. This can only be assured by using a schema (which defines the representation of the data
and the relationships of one data item to another) with associated constraints — expressions in logic that
ensure the data values are within range or are from a predetermined list of values) and that
dependencies (referential and functional) are respected.

The accuracy of the data (e.g. the accuracy of measurement using scientific instruments or observation)
is important and — together with the precision with which the measurement was taken - determines
whether the data may be used for the purpose intended. The real world has inconsistencies and
observations are incomplete. It is essential that incompleteness is represented (by so-called null values)
and that inconsistency is recorded with as much contextual information as possible (Section 0).
Furthermore data values may change with time; it is important to know the temporal validity (for which
period of time it is representing the real world) of the data item. Much of the above can be assured by
independent validation — commonly through peer review — and / or by quality rating by the interested
community (as done for example concerning products available through amazon.com or hotel booking
systems).

2.3 Context
Context describes the environment in which the information was collected and may be used. It consists

of related entities that give confidence that the information object of interest is understood in that
environment and that its quality and appropriateness may be assessed. We assert that a solution —
(CERIF) — exists already. CERIF has already been in use widely in 42 countries and is an EU
Recommendation to Member States. CERIF is maintained, developed and promoted by (euroCRIS) at
the request of the European Commission. The CERIF datamodel is already quite well-known in the Grey
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Literature Community (Jeffery and Asserson 2005) but the overall model is reproduced here (Figure 2) to
illustrate the entities that are recorded together with their relationships thus giving the context of the
research.

ExperiizeAndSkills

ElectronicAddresse

Figure 2: The CERIF Datamodel

2.4 Availability
Data (in the wider sense of information) is not reliable — and its reliability cannot be audited - if it is

unavailable through lack of persistence or lack of accessibility.

2.4.1 Persistence

The key requirements for persistence are (1) media migration to ensure the information is readable; (2)
a declared syntax and semantics to ensure the information is understandable; (3) preservation of
related software to process the information: this is required because the software may well encapsulate
information about the information object and may be the only method of accessing the object.
Unfortunately software systems are ephemeral so the specification of the software and the processing
environment (operating system, compilers) may be the best mechanism.

2.4.2 Accessibility

Hidden information may be valuable for some purposes (particularly for commercial exploitation of the
IP (Intellectual property) encapsulated in grey material) but for scholarly discourse access should be
open and toll-free at the point of use. In this way the grey material — output of research or related
activity - can be evaluated for quality by the peer community or for applicability to a problem or
opportunity by others (innovators, entrepreneurs, educators). Accessibility is controlled (explicitly or
not) by rights and licenses and these must be recorded.

2.5 Conclusion
The reliability of information depends critically on one technology: metadata. The metadata itself must

be of as high or higher quality than the information being described and thus must conform to the
aspects of reliability outlined above. The authors have long urged the grey community to adopt richer
metadata and specifically CERIF (Jeffery 1999), (Jeffery and Asserson 2007), (Jeffery and Asserson 2008),
(Jeffery and Asserson 2010).
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3 Open data

3.1 Introduction
Recently there has been much interest in open data. This has been caused by a conjunction of the open

movement (for scholarly publications, software) and technology developed under the aegis of W3C
(World Wide Web Consortium). A major motivation has been government policy resting on two
premises: (1) that open transparent government means that data collected using public funds should be
available to the public; (2) that making this government data openly available will stimulate new
business opportunities — both for providers of software services and users of those services for business
benefit. Such information (the majority is documents rather than structured datasets) is usually
classified as grey since objects are not subject to formal (scientific) peer-review although one could
argue that parliamentary scrutiny of e.g. national financial data is a kind of peer review in assuring
quality.

The technologies involved are LOD (Linked Open Data) and SW (Semantic Web). The former provides a
mechanism using RDF (Resource Description Framework) of making a syntactic relationship between
two things (e.g. X is related to Y) and the later allows the naming of that relationship to be expressed in
a defined vocabulary with the usual ontological relationships (X is father of Y). These triples (subject-
relationship-object) are usually encoded in XML.

Sometimes raw data is encoded in RDF. However, more usually RDF is used for the metadata describing
such a dataset. DC (Dublin Core) has evolved from its early textual representation through qualification
of elements and XML representation to a RDF encoding. However, the vast majority of examples of DC
metadata are in textual or qualified form. CKAN (the modestly named Comprehensive Knowledge
Archive Network) has a metadata format that is based on DC but extended. It is encoded in RDF.

3.2 The Problems

Most portals provide only a clickable list of available information objects; clicking on the name provides
a screen of metadata including the URL of the object itself. In fact most available objects are not
structured data at all, they are unprocessable documents in pdf or limitedly processable spreadsheets in
xls format although a recent move by W3C intends to encourage the non-proprietary csv (comma
separated value) format". Very little metadata exists for most objects and that which does exist is ‘flat’
and poor; that is it has the properties of a library catalogue card rather than exposing the richness of the
structures of the metadata (Jeffery 1999). Many objects are of summary or aggregated form and do not
make reference to the underlying detailed — often publicly-funded research — objects.

3.3 A problem is an opportunity

The problems provide an opportunity: to support the unreliable open data represented by metadata in
DC or CKAN with reliable open data from the domain of research represented by rich metadata namely
CERIF.

4 Engage

The ENGAGE Project (ENGAGE) assists users in accessing PSI (Public Sector Information) available
through open government data sites but also underpins the objects there with access to underlying
information generated during publicly-funded research (datasets and related publications — which may
be classified as white). Naturally the information at present is dominantly in the domain of SSH (Social
Sciences and Humanities) but the concept is extensible across all domains. ENGAGE provides not only
user access but also facilities for loading datasets and a social networking approach to commenting on
datasets and annotating them. Furthermore it offers a community forum for requests or discussion.

A key aspect of the architecture is the 3-layer metadata model (Figure 3): this provides separation of (1)
metadata used for discovery (simple, flat) from (2) metadata used to understand how the object(s)
might be used in context (CERIF) from (3) the detailed and specific metadata of the object itself — usually
a metadata format common to only a few objects in a limited domain.  The discovery metadata is
generated from the contextual metadata to ensure consistency — and convertors are available from and
to CERIF for (DC), (CKAN), (eGMS), (INSPIRE), (ADMS), (DDI), (SDMX) and other mappings are being done
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all the time. The contextual metadata points to the detailed metadata associated with the object, used
dominantly to connect software to the object for processing.

DISCOVERY

CONTEXT SEeEe

(CERIF)
DETAIL u

Figure 3: ENGAGE Metadata Architecture

The ENGAGE metadata architecture describes the data model within a developing rich e-research
architectural environment providing models (described by metadata) for not only data (in the sense of
information) but also users, processes and resources.

5 Conclusion

euroCRIS has defined the metadata architecture of an ambitious project. The purpose is to underpin
summary open government information objects (described by limited metadata) with research objects
(described by rich metadata) from which the former were derived. The integrating characteristic is
CERIF. This provides formality and assurance. euroCRIS is also providing the metadata interconvertors
so CERIF acts as the superset ‘master’ format generating the others and acting as a ‘translator’ between
them. The enhanced metadata provides the required quality for audit to assure the quality of the
information object.
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Non-Exclusive Rights Agreement
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digital, and electronic formats of the manuscript. In so doing,

e I/We allow TextRelease to act on my/our behalf to publish and distribute said work in whole or
part provided all republications bear notice of its initial publication.
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breach.
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TextRelease acts on behalf of the author/s.
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Manuscripts should not exceed 15 double-spaced typed pages. The size of the page can be either A-4 or
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Editor.
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