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Abstract

In the field of GPGPU which executes general purpose calculation on
GPU, Using multiple GPUs environment to achieve high performance
has been attempted. Although CUDA which is the mainstream devel-
opment environment supports multiple GPUs, it is a heavy burden be-
cause the user needs to implement the coupling and reuse of the mem-
ory data dispersed in each GPU and the scheduling suitable for each
multiple GPUs environment. We are developing a GPGPU framework
MESI-CUDA which enables the user to handle GPU with a simple pro-
gram description. MESI-CUDA adopts a virtual shared memory which
all CPU / GPU cores can access. The program written in this model is
converted to CUDA code by automatically generating code in the pro-
cessing system. In addition, it supports multiple GPUs by a dynamic
task scheduling scheme. This scheme divides the kernel execution de-
scribed by the user into tasks and schedules them to available devices
installed on a single host. In order to perform efficient data transfer, the
content of the virtual shared array is divided into segments according to
the access range and cached on the device memory. However, depending
on the access pattern, there is an overlapping part between the segments.
In this case, the consistency management is not able to be performed so
that redundant data transfer occurs. In this paper, we propose runtime
managing the above problem. In order to manage consistency, this run-
time divides the virtual shared variable into non-overlapping segments
based on the access range of the task, thereby reducing the amount of

data transfer for ensuring consistency.
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