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DS-CUDA: GPU Virtualization Middleware
to Support Migration Functionality
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Abstract: DS-CUDA is a middleware to virtualize remote GPUs as if they look like local GPUs, by re-
compiling CUDA source code with our compiler. Redundant calculation mechanism of DS-CUDA enables
a fault-tolerant calculation with consumer GPUs, which are not usually so reliable. However, when large
number of GPU nodes are used, the server nodes or network also should have fault-tolerance since large
number of nodes cause more failure. In this research, we added the migration functionality to DS-CUDA,
and evaluated the overhead of it. This function makes the user code continue to run even if server nodes of
GPUs stop. Other implementations using Dynamics Parallelism and GPU Direct RDMA are also explained.
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Table 1 Latency and maximum bandwidth of cudaMemcpy and latency of kernel call.
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Table 2 Testing system
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Fig. 1 Overhead against failure rate.
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