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Chapter V

Secure Semantic Grids
Bhavani Thuraisingham, University of Texas at Dallas, USA

Latifur Khan, University of Texas at Dallas, USA

Abstract

This chapter first describes the developments in semantic grids and then
discusses the security aspects. Semantic grids integrate Semantic Web
and grid technologies. They also integrate knowledge management with
Semantic Web and the grids. There is much interest on applying the
semantic grid for many applications in science and engineering. Therefore,
it is critical that the semantic grids be secure. We will also discuss
Semantic Web mining and privacy implications relevant to semantic
grids.

Introduction

The Semantic Web is essentially the next generation Web. Tim Berners-Lee’s
vision is to have machine understandable Web pages (Berners-Lee & Fischetti,
2000). Subsequently, he invented the Semantic Web. Semantic Web essen-
tially integrates many technologies including Web database management, Web
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services, and infrastructures. Furthermore, Berners-Lee has designed the
layered architecture for the Semantic Web, including layers for XML (eXtensible
Markup Language), RDF (Resource Description Framework), and Web Rules
and Query. Many developments have been reported on the developments of
the Semantic Web. Ontologies and ontology management techniques have
been developed. Much progress has been made on information integration.

While progress was made on the Semantic Web, the global grid community
started focusing on building the next generation grid. The term grid evolved
from power grids where millions of power lines have to be supported by the
grid. Similarly with the computing grid, millions of resources that form the grid
have to be allocated efficiently to the computationally intensive tasks. Typically,
these tasks are those carried out for scientists and engineers.

The semantic grid is a new term that has evolved over the last couple of years.
It essentially integrates Semantic Webs with the global grids. That is, grid
computing has to be made more intelligent. Integrating ontologies and Semantic
Web technologies into grid computing will enable the development of semantic
grids. There has been some progress on semantic grids (see for example IEEE,
2004). However, security for semantic grid has received little attention. To
achieve security for the semantic grid, we need security for the Semantic Web
and secure grids. It is only recently that security has been examined for
Semantic Webs and grids (Bertino, 2004; Thuraisingham, 2004a). This chap-
ter attempts to incorporate security for semantic grids.

The organization of this chapter is as follows. We discuss semantic grids
including a discussion of Semantic Webs, grids, and integration issues. Knowl-
edge management will also be discussed. Then, we discuss security issues
including secure Semantic Web, secure grids, secure integration, and secure
knowledge management. Some further considerations in related topics such as
Semantic Web mining and privacy considerations will be then be discussed.

Semantic Grids

Overview

Several technologies have to work together to develop the semantic grid. These
include the Semantic Web, the global grid, and the integration of the two
technologies. The Semantic Web is essentially about machine understandable



 

 

18 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/secure-semantic-grids/31084

Related Content

A Privacy-Aware Data Aggregation Scheme for Smart Grid Based on Elliptic

Curve Cryptography With Provable Security Against Internal Attacks
Ismaila Adeniyi Kamiland  Sunday Oyinlola Ogundoyin (2019). International Journal

of Information Security and Privacy (pp. 109-138).

www.irma-international.org/article/a-privacy-aware-data-aggregation-scheme-for-smart-grid-

based-on-elliptic-curve-cryptography-with-provable-security-against-internal-attacks/237213

An Attack Graph Based Approach for Threat Identification of an Enterprise

Network
Somak Bhattacharya, Samresh Malhotraand S. K. Ghosh (2009). Cyber Security and

Global Information Assurance: Threat Analysis and Response Solutions  (pp. 23-47).

www.irma-international.org/chapter/attack-graph-based-approach-threat/7409

A Recent Survey on 6G Vehicular Technology: Applications and Challenges
Binay Kumar Pandey, Mukundan Appadurai Paramashivan, Digvijay Pandey, A.Shaji

George, Ashi Agarwal, Pankaj Dadheechand Darshan A. Mahajan (2024). 6G

Security Education and Multidisciplinary Implementation (pp. 337-350).

www.irma-international.org/chapter/a-recent-survey-on-6g-vehicular-technology/353712

Classification of DOS Attacks Using Visualization Technique
Mohamed Cheikh, Salima Haciniand Zizette Boufaida (2014). International Journal of

Information Security and Privacy (pp. 19-32).

www.irma-international.org/article/classification-of-dos-attacks-using-visualization-

technique/130653

Intrusion Detection Model Using Temporal Convolutional Network Blend Into

Attention Mechanism
Ping Zhao, Zhijie Fan*, Zhiwei Caoand Xin Li (2022). International Journal of

Information Security and Privacy (pp. 1-20).

www.irma-international.org/article/intrusion-detection-model-using-temporal-convolutional-

network-blend-into-attention-mechanism/290832

http://www.igi-global.com/chapter/secure-semantic-grids/31084
http://www.igi-global.com/chapter/secure-semantic-grids/31084
http://www.irma-international.org/article/a-privacy-aware-data-aggregation-scheme-for-smart-grid-based-on-elliptic-curve-cryptography-with-provable-security-against-internal-attacks/237213
http://www.irma-international.org/article/a-privacy-aware-data-aggregation-scheme-for-smart-grid-based-on-elliptic-curve-cryptography-with-provable-security-against-internal-attacks/237213
http://www.irma-international.org/chapter/attack-graph-based-approach-threat/7409
http://www.irma-international.org/chapter/a-recent-survey-on-6g-vehicular-technology/353712
http://www.irma-international.org/article/classification-of-dos-attacks-using-visualization-technique/130653
http://www.irma-international.org/article/classification-of-dos-attacks-using-visualization-technique/130653
http://www.irma-international.org/article/intrusion-detection-model-using-temporal-convolutional-network-blend-into-attention-mechanism/290832
http://www.irma-international.org/article/intrusion-detection-model-using-temporal-convolutional-network-blend-into-attention-mechanism/290832

