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The unrivaled computing capabilities of modern GPUs meet the demand of processing massive amounts of data seen in many 
application domains. We propose a GPU-based DBMS (G-DBMS) that can run multiple tasks concurrently. To that end, 
system-level management mechanisms such as resource allocation and buffer manager are needed to build such a concurrent 
database query processing system and fully unleash the GPUs’ computing power. However, CUDA does not provide enough 
OS-level functionalities to support it. Thus, our research is focusing on implementing the optimization of resource allocation 
and GPU memory management. Firstly, we have explored the single compute-bound kernel modeling on GPUs under NVidia’s 
CUDA framework and provide in-depth anatomy of NVidia’s concurrent kernel execution mechanism (CUDA stream), which 
is the foundation of the resource allocation in CUDA. Second, we study resource allocation of multiple GPU applications 
towards optimization of system throughput in the context of systems. Lastly, we develop a novel Buffer Manager on GPU that 
represents the buffer in a bitmap contained metadata including mutex of each page. Upon them, we are able to build the 
prototype of G-DBMS. 
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