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ABSTRACT 
 
In the context of the data-oriented science (eScience), a considerable part of the results of 
research activities has been created in digital formats. This means that the memory of the 
scientific institutions involved in this new scientific paradigm may be at risk of being lost by 
rapid technological obsolescence, the known fragility of digital media and also by the 
fragmentation of information and knowledge scattered across multiples repositories. Thus, 
management of research data in a digital networked and distributed environment becomes an 
increasing challenge for the research world and the whole area of information: information 
science, librarianship, knowledge management, archival science and information technology; 
moreover, in the dynamic environment featuring eScience, there is a need for novel concepts 
of documents establishing a linkage between traditional documents - printed or digital - 
stored in repositories, with the data sets stored in data repositories. In this new research 
environment, an important issue is how to preserve these new complex documents so that 
they maintain their structure, meaning and authenticity and also its ability to be retrieved, 
accessed and reused through time and space. In this sense, this paper proposes an information 
model focused on the curation of scientific memory of the Institute of Nuclear Engineering of 
the Brazilian Commission of Nuclear Energy (CNEN/IEN). The model considers the 
traditional scientific documents (theses, articles, books, etc.) in digital formats and all other 
relevant data and information related to them, such as: scientific data, software, simulations, 
photos, videos, historical facts, news, etc., compounding an enhanced publication type 
oriented to the nuclear area. 
 

1. INTRODUCTION 
 
The Institute of Nuclear Engineering ( IEN ) to achieve its mission in formation of human 
resources and to transfer technology and knowledge to  the society, has contributed to 
national domain of nuclear technologies and related areas. The IEN research activities has 
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provided several products and services such as patents, publications, technology licensing, 
supply of radiopharmaceuticals, testing and analysis of materials, radioactive waste 
management, consulting and training human resources, etc.  
 
Currently, the areas of the Institute are distributed in the following thematic areas: 
development of nuclear instrumentation; development of technology for complex systems; 
virtual reality applied in the nuclear field; application of nuclear techniques in industry, 
health and environment, engineering and nuclear reactor technology; development and 
characterization of functional and structural materials for the nuclear industry and nuclear 
knowledge management. 
 
Because of its teaching and research activities, the IEN has a diversified and massive 
technical and scientific production, including thesis, reports, articles, patents etc. The 
knowledge production at IEN also generates many research data without appropriate 
treatment, very often data gets lost in microcomputers and/or pen drives of researchers. 
 
Additionally, in recent years, intensive computational simulations and processing of large 
data sets become a important requirement in the Nuclear Engineering Research. On the other 
hand, some major research projects in Nuclear Engineering, for example, the International 
Thermonuclear Experimental Reactor (ITER), sponsored by the International Atomic Energy 
Agency (IAEA), requires international cooperation between countries. Today, researchers use 
all types of resources existing in different places, develop software, collect data sets and 
perform experiments in a collaborative manner. In the research activities developed at IEN 
we can say that the eScience has increasingly important role, consequently arises the 
necessity to have the data and information generated from scientific activity stored and 
handled in the way that they can be accessed, shared and reused in the future. The set of 
techniques and methodologies used to represent and preserve data and information in digital 
form is named “Digital Curation of Research Data”. This type of activity is currently being 
carried on the Carpe dIEN Platform – the institutional repository of information and research 
data of IEN. 
 
 

2. CARPE DIEN PLATFORM: AN 
ENVIRONMENT FOR PRESERVATION OF SCIENTIFIC MEMORY 

 
The IEN has considered the importance of  integrate  its technical and scientific production 
with the data generated as a result of  teaching and research activities, believing that the 
information associated may be used, among other things, as tools to support decision making 
processes.  
 
The first step to create a way to preserve the scientific memory was the creation of 
the Institutional Repository, called CarpedIEN Platform, in which could be deposited all the 
technical-scientific publications of the Institute, integrating both publications and the 
data used in the development of the studies, helping researchers in management and 
preservation of their research data, encouraging them to explore and adopt new forms 
of scientific communication through the use of digital environments and new collaboration 
practices. 
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The CarpedIEN Platform can be seen as a strategy to give persistence and visibility to the 
scientific information produced by the Institution.  The Platform is defined as a digital 
repository aimed to archive, management, preservation and access of data and information in 
electronic formats generated as a result of teaching and research activities at IEN. The 
definition of its policy as well as the metadata model developed for the Platform has 
considered essentially the digital preservation and the use of representation standards of 
technical and scientific documents and research data, as well. 
 
Among the objectives of the Platform may be highlighted: insert IEN in the 
national/international flows promoted by interoperability of repositories; give greater 
visibility to the academic production of the Institute (e-prints more visible, and rapid 
dissemination and more citations); increase the offer of qualified information services to 
technologists, researchers and students, creating an environment of interaction and exchange 
of ideas between the body of researchers, organize and increase the level of availability, 
access and transparency of information generated by the institution; preserve memories 
technical and scientific digital; generate indicators of academic production; provide support 
for administrative decision-making; map the knowledge produced; serve as a support tool for 
knowledge management. 
 
Nevertheless, to preserve all scientific research memory is necessary to develop techniques 
and methodology for the treatment not only to the published documents, but also of the data 
generated and used in the development of research, tracing a genuine historical research. For 
this reason, researches have been conducted toward to achieve theoretical and methodological 
principles that can make this platform a provider of information services that can be included 
in the research agenda of the Institute as a tool to manage the knowledge produced. 
 
Those techniques involve the digital curation of the eletronics publications and digital data 
curation, making CarpedIEN Platform, an environment conducive to the creation of a new 
document model, which is being agreed to call enhanced publication. 
 
 

3. ENHANCED PUBLICATION :  INFORMATION MODEL FOR 
INSTITUTIONAL KNOWLEDGE MANAGEMENT 

 
The existence of an innovative document model that can semantically link research findings 
conveyed in scientific publications to the research data which they are based on, as well as 
other documents is an idea that is convenient to researchers because it is a fast and accurate 
way of obtaining as much information as possible on the same topic. For example, to get a 
briefing on "System Kipros production of radioisotope iodine-123", the user can retrieve and 
view a variety of documents, data, metadata, annotations and other features of different 
natures, however, concerning the same subject. 
 
This new document model called enhanced publication was conceptualized in 2008 by the 
Digital Repository Infrastructure Vision for European Research -II (DRIVER-II). It is defined 
as follows: "as compound digital objects which combine e-Prints with one or more data 
resources, one or more metadata records, or any combination of these."  (Verhaar, 2008, p.7).  
According to the report a publication can be enhanced from the addition of one or more 
resources to e-Print.   
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Woutersen-Windhouwer and Brandsmab (2009) claim that "An enhanced publication is a 
publication that is enhanced with research data (evidence of the research), extra materials (to 
illustrate or to clarify) or post-publication data (commentaries, ranking).” Thus, an object can 
be part of an article, a data set, an image, a movie, a comment, a module or a link 
to information in a database. The following figure illustrates an enhanced publication 
model where an e-print and is connected to various types of  data from the nuclear area. 
 

 
Figure 1: Model of enhanced publication   

 
 
 

In the CarpedIEN Platform are archived documents like a technical-scientific publication, 
data research, administrative documents, historical documents, presentations, and other 
digital objects. However, these documents are processed separately, i.e. in different 
collections without the documents in a same subject being linked to each other, disabling 
interaction between them. 
 
Connecting publications to research data is a way to preserve the memory of the research 
conducted at the Institution, providing new ways of management of the produced knowledge 
and providing also reliability to the research process, since the data can be give more veracity 
to the research. 
 
The bibliographic review on the topic "enhanced publications" was conducted on the INIS 
data base and nothing was found. This result shows the originality of the subject of this 
research. Thus, it is intended that this new information model created to integrate technical-
scientific publications and research data be an innovation for the nuclear area. This 
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publication model may eventually be disseminates to other units of CNEN, as well as other 
areas of research that also have intensive data-driven characteristics. 
 
 
 
 

4. FINAL CONSIDERATIONS 
 
This new publishing model is being developed as part of a research doctoral thesis. This 
research takes place under the conditions of an arising scientific paradigm, known as 
eScience or 4th Paradigm. Regarding the methodology, there is a complete mapping of the 
data produced by the thematic areas of the Institute, which can be considered an advance in 
terms of knowledge management and a favorable factor  for the development of the enhanced 
publication. 
 
 
The CarpedIEN platform, a digital environment in which the enhanced publication will be 
developed, is in the final step of testing and will be soon released to auto-
submission of technical-scientific production, as well as for retrieval and access of data and 
information. 
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