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The Semantic Web is essentially
about machine understandable Web
pages [3]. One of the main reasons
for the rapid development of the
Semantic Web is to host e-business
applications, which utilize not only
the Web, but knowledge manage-
ment technologies such as ontolo-
gies and intelligent information
integration [9]. While there has been
progress on building valuable 
applications for the Semantic Web,
e-business, and knowledge manage-
ment, little attention has been paid
to security. Here, I discuss some
directions to incorporate security

and privacy for Semantic-E-business
applications. 

To secure the Semantic Web, we
must protect all its layers, including
XML, RDF, ontologies, and informa-
tion integration. In the case of XML,
the security challenges include the
granularity of classification as well as
secure publication of XML docu-
ments. That is, should one classify the
entire XML document or only por-
tions of it? Role-based access control
for XML documents has also been
investigated [4]. Indeed, there has
been research on third-party publica-
tion of XML documents [5]. Some
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work on designing security architectures for the RDF
model has been explored in [6]. 

We must ensure the heterogeneous information
sources are integrated securely [11]. That is, can we use
the ideas presented in secure federated data manage-
ment for integrating the various information sources?
How can the various security policies be integrated?
How can we enforce trust management policies across
the different sites? How can ontologies be used to spec-
ify security policies? There are obviously many chal-
lenges to securing these vital processes; a research
program focusing on Semantic Web security is greatly
needed. 

Secure e-business. Security measures for e-business
applications have been reported in [7]. The challenges
include identifying and authenticating the consumers as
well as businesses and tracing all transactions and pur-
chases. One proposed solution is for consumers and
businesses to have some credentials when they execute
transactions. These credentials, which may be some ran-
dom numbers, could vary with each transaction. This
way the malicious process that masquerades as the busi-
ness may not have the correct credentials. Moreover,
there will be a problem if the credentials are stolen. Var-
ious encryption techniques are being proposed for
secure e-business processes together with credentials.

Secure supply chain management is another key
aspect of secure e-business [2]. The idea is for organiza-
tions to provide parts to other corporations for, say,
manufacturing or other purposes. Suppose a hospital
decides to order surgical equipment from a corporation,
there must be some negotiations and agreements
between the hospital and the corporation. Corporation
X may request some of its parts from Corporation Y
and may not want to divulge the fact it is manufactur-
ing the parts for Hospital A. A combination of access
control rules and encryption techniques have been pro-
posed as solutions for protecting sensitive information
for supply chain management. 

Secure knowledge management involves incorpo-
rating security into the knowledge management cycle.
That is, a corporation must protect its intellectual prop-
erty and trade secrets using secure knowledge manage-
ment strategies, processes, and metrics. Knowledge
management is a cyclic process [8], therefore security
measures must be incorporated into all aspects of the
process. For example, when knowledge is created, that

knowledge must be protected. When knowledge is rep-
resented, the security policies must be represented as
well. Knowledge manipulation and dissemination
involves enforcing the security policies. And the actions
taken must consider security. 

Secure knowledge management strategies involve
creating plans to share and enhance the knowledge in
accordance with the security policies. We must also
investigate the security impact of metrics, that is, the
means for measuring the knowledge (for example, the
number of patents obtained by a corporation). Finally,
technologies for knowledge management such as the
Semantic Web must be secure. 

Secure integration of the Semantic Web, knowledge
management, and e-business processes poses many
challenges. Suppose two corporations want to carry out
a transaction. They may both log into their Semantic
Webs and use a variety of information interoperability
tools to exchange data and information. Various access
control and usage control policies will be applied to
ensure the users can carry out the operations and access
the data. The e-business processes specify the operations
to be carried out to complete the transactions. The
organizations that execute the e-business processes must
execute permissions. Finally, secure knowledge manage-
ment tools are utilized to determine what information
and resources are needed for the transaction and
whether the information and resources can be accessed
by the organizations involved.  

Essentially, security must be incorporated into all
aspects of the Semantic E-business process. Trust man-
agement and negotiations play an important role. How
much trust do the organizations place in one another?
How can one trust the quality of the data and informa-
tion sources? We need flexible policies that ensure secu-
rity and timely information processing depending on
the applications and the particular scenarios. We need
research and development efforts on developing a secu-
rity framework for semantic e-business applications. 

PRIVACY ASPECTS
Data mining is also being applied for e-business appli-
cations, such as targeted marketing, customer infor-
mation management, and business intelligence. While
data mining is useful for many applications, it is also a
serious threat to security and privacy [10]. Data min-
ing users now have access to the various tools, and as a
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result can infer sensitive and private information.
Inference control techniques as well as privacy preserv-
ing data mining techniques are being investigated [1]. 

The Semantic Web has inference capabilities built
into it. This would exacerbate the inference and privacy
problems. Therefore, we must examine inference con-
trol and privacy preserving data mining techniques and
determine their applicability for the Semantic Web. We
must also examine security and privacy at the onset and
not as an afterthought. Furthermore, we must explore
the implications of security and privacy for Semantic E-
business applications that result from data mining and
information extraction. 

CONCLUSION
This article provides some initial directions for security
and privacy for Semantic E-business applications. We
discussed security for the Semantic Web, e-business,
knowledge management, and integration, as well as
semantic Web mining and the implications for security
and privacy.

Research on Semantic E-business is just beginning.
There is still a lot to do before we can develop secure
semantic e-business applications. We need a focused
research program that addresses security for the Seman-
tic Web and its many layers. Privacy implications due to
Semantic Web mining also need attention as does the
need to develop a security framework for Semantic E-
business applications.
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