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Abstract

With the development of advanced high throughput instruments in recent years, there has been a tremendous focus on data
generation in biomedical research. However, not all generated data has been properly analyzed or utilized to obtain relevant
biological knowledge. Hence, there is a urgent need for innovative tools that focus on the analysis of large biological data.
Additionally, biological databases continue to be handled in isolated fashion with little focus on connecting the various types
of data associated with a particular domain. This in turns limits the impact of such data. Hence, the desire for the data
analysis tools to have the ability to integrate heterogeneous data with a focus on applying systems biology approaches. We
propose new and innovative network analysis tools that uses networks/graphs to model, integrate, and analysis large and
heterogeneous data. While biological data tend to be very large, the potential amount of relationships among such data items
is much larger. Using advanced network analysis and systems biology approaches is computationally intensive and hence the
need for High Performance Computing (HPC), and potentially cloud computing. The balance between using HPC to
integrate/analysis large biological data and taking into consideration security (particularly cloud security) and energy-
awareness issues will be critical in advancing this new direction of developing Bioinformatics tools. We use practical
applications and specific case studies in aging research, cancer informatics and Parkinson's research to illustrate and validate
the proposed concepts and the developed tools.
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