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Abstract Recently, resource optimization research has been actively conducted in enterprises and data
centers to manage the rapid growth of big data. In particular, thin provisioning, which allocates a large
number of resources compared to fixedly allocated storage resources, has the effect of reducing initial
costs, but as the number of resources actually used increases, the cost effectiveness decreases and the
management cost for allocating resources increases. In this paper, we propose a technique that divides
the physical blocks of flash memory into single-bit cells and multi-bit cells, formats them with a hybrid
technique, and manages them by dividing frequently used hot data and infrequently used cold data. The
proposed technique has the advantage that the physical and allocated resources are the same, such as
thick provisioning, and can be used without additional cost increase, and the underutilized resources
can be managed in multi-bit cell blocks, such as thin provisioning, which can allocate more resources
than typical storage devices. Finally, we estimated the resource optimization effectiveness of the

proposed technique through experiments based on simulations.
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