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Abstract 
Interest in and requirements for the next generation of 
information technology for science are expanding. eScience 
has become a growing subject of discussion covering topics 
such as grid computing for science as well as knowledge-
enhanced scientific data retrieval.  The demand for deep 
integration of scientific data within and between disciplines 
is also growing, as larger and broader science questions are 
becoming more common. Concurrent with the growing 
demand for next generation information technology for 
science is a growth in semantic technologies.  We seek to 
explore the general space of semantic eScience while 
focusing on the support and potential for deep data and 
knowledge integration. 
 

1. Introduction  
Science informatics and eScience are blossoming around 
the world.  This general emerging discipline is typically 
characterized by collaborating teams of researchers who 
usually find needs for next generation cyberinfrastructure 
along with knowledge and tool support for their science 
activities.  For example, within many geosciences areas we 
are experiencing the emergence of virtual repositories and 
observatories, such as those in astronomy, heliophysics, 
geophysics and solar-terrestrial physics, where virtual 
distributed collections of scientific data are made available 
in a transparent manner. The goal of such efforts is to 
provide a scientific research environment that provides 
software tools and interfaces to interoperating data 
archives and associated services. While initial goals for 
these efforts may focus more on traditional database 
considerations and include relatively simple uses of AI 
techniques, the medium and long range goals for these 
efforts require full scale semantic integration of scientific 
data and associated knowledge, thus they present 
interesting motivations for and tests of existing and 
emerging artificial intelligence techniques. 
 
Concurrent with the growing demand for next generation 
information technology for science is a growth in semantic 

technologies. While knowledge representation languages 
and environments continue to evolve, some have reached a 
stable state in terms of reaching recommendation status 
from standards bodies. This recommendation status has 
attracted the interest of both startup companies as well as 
established companies, and a number off academic and 
commercial tools are now available for use.  As these tools 
are becoming more widely available, and more widely 
known, they are attracting eScience efforts which are 
reaching out to the semantic technologies to provide 
additional infrastructural support.    As the eScience 
projects are starting to mature, they are raising many new 
challenges and new research directions in next generation 
scientific cyberinfrastructure. 
 
This concurrent but largely independent expansion of 
activity in both eScience and semantic technologies,  
signals a need to bring these strands together to form a 
more active and cohesive community.  Thus, this 
workshop has been organized to help identify and catalyze 
the semantic scientific knowledge integration community.  
Its multiple goals include: obtaining requirements for AI 
researchers from the scientific community, informing the 
computational science community of AI research efforts 
that are established or emerging, and providing a forum for 
current collaborative efforts to present their work. 

2. Themes 
The workshop submissions cover a wide range of topics, 
grouped into the following themes: 
 

• Upper and Mid-level Ontologies for Science Re-
use 

• Semantically-enhanced Search 
• Workflows and Service Composition 
• Integration Foundations 
• Knowledge Acquisition 
• Science-specific Data Integration (particularly 

medical and geoscience) 



• Representation and Reasoning Foundations for 
Semantic Science 

 
Each theme includes oral presentations either in the form 
of keynote or contributed papers, and poster contributions 
including a short oral introduction to the poster. Most of 
the sessions conclude with a moderated panel discussion 
including all session presenters. The second afternoon has 
a full poster session to facilitate further interaction and 
discussion. 

3.  Community and Continuation 
 The workshop has provided a forum for collecting and 
sharing eScience experiences with representation 
languages, modeling techniques and tools, reasoning 
techniques and tools, reusable resources such as science 
ontologies and web services. The progression from initial 
semantic applications such as search toward the important 
area of intergration shows promise for science fields to 
take advantage of the available experience.  The findings 
are summarized in this workshop report, and selected 
papers are being asked to submit longer versions for a 
special issue of a journal devoted to semantic scientific 
knowledge integration. 
 


