Vol.2013-HPC-138 No.20
gogoooooood 50132722
IPSJ SIG Technical Report

oo togooooogod
GPUUOOOOOOOO0OOOO

Oo00! oooot oooot

0000000000000000000000000D0000000GPUD Graphics Processing Unitd
oooooooooooooOoOoOooooOoOOo0ObooOOoOOoboOoOOoOoGpUOOOOOOOOODOOOO
ooobooooooOoO GpUDOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooo0oooo0ooooooooooocpUOOO GPUODOOOOOODOOOOOOODBDOOOOO
ooooooiooooooooooooooooooooObObOOObOb0b0bObObObObOboooooOo
goooooo GpUOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooooooooGpUOOOOOOOOOOOOOOOOOOOOOOOOCOOOODOOOOOOOOO
oooboooooOoOoOO GpUOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gooooooooooooboooooo 4000000000000 0O0OOOOOOOOOOCOOO
goooooooooovooobooooooOoboOoOoobOOoOoOoOooOoboOoOoOoOoOobOoOoooDoooboo
oooooooood

gooooOooO0o0oooooOoOoO0O0oO0O0OoooooOoGPUOOOOOOOOO

A GPU-Accelerated Grid System for Exploiting Short Idle Time with
Cooperative Multitasking

YoSUKE OkA! FuwmiHiko INo! KEeNICHT HAGIHARA!

Abstract: This paper proposes a grid system based on a cooperative multitasking technique for the graphics
processing unit (GPU), aiming at exploiting short idle time in the order of milliseconds. GPU grids accel-
erate large-scale computation by exploiting idle GPUs as shared computational resources on the network.
To detect idle resources, a previous system monitors mouse and keyboard activities, which are then com-
bined with CPU and GPU load averages. However, this approach cannot exploit short idle time such as a
second. To exploits such short idle time of milliseconds, our proposed system executes GPU programs with
a cooperative multitasking technique. Our system divides a computational task into smaller parts, which
are then executed with the appropriate number of divisions and execution mode determined according to
GPU workload. Owing to this technique, we not only realize concurrent execution of frame updates and
GPU programs but also minimize the perturbation to the resource owners. In experiments, we apply our
system to four machines ordinarily used by students in our laboratory. As a result, our system detects 1.7
times longer idle time than a previous system, and doubles the performance of matrix multiplication without
dropping the frame rate.
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