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Figure 1 Flowchart of HPC-supported molecular dynamics simulation based virtual screening (MDVS)
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Big data collection in the pharmaceutical research industry has four sources, high-throughput scientific experiments, high-performance
computations, automated information acquisition and office automation, and scientific publications and patents. Big data is the product
and the promoter of high-performance scientific experiments, therefore the technology for mining big data is the key to future drug
discovery. However, big data brings greater challenges, such as, storage, retrieval, curation and quality assurance, sharing/transfer,
analysis, visualization, modeling and computing complexities. This review outlines the current progress of processing big data in the
drug design field. These problems may be resolved by adopting cloud computing and high-performance computing technologies, and
parallelizing existing chemoinformatics and bioinformatics programs. Machine-learning approaches involving Bayesian learning
methods and other methods, such as support vector machine and recursive petitioning, can be used for big data mining. Recent
progress includes parallelized and GPU-accelerated molecular dynamics simulation technology, enhanced molecular docking
technology, new parallelized algorithms for shape-based virtual screening, free-energy landscape calculations, and machine-learning
algorithms for big chemical structural data mining. Big data from drug discoveries will increase, so conventional drug design software
and methods need to be upgraded. This is a long-term project and we highlight the tasks that need to be accomplished to meet this goal.
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