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A Method for Estimating Task Granularity for
Automating GPU Cycle Sharing

Krisur Tsukapal FumiHiKO INo! KENICHI HAGIHARA!

Abstract: In this paper, we propose a method for estimating task granularity to reduce guest’s effort in
graphics processing unit (GPU) cycle sharing systems. A cycle sharing system should maximize both the
frame rate for resource donators (i.e., hosts) and the acceleration effect for scientific job submitters (i.e.,
guests). This can be realized by selecting the appropriate granularity for guest tasks. However, a previ-
ous cooperative multitasking method requires manual interactions to find the appropriate granularity. To
avoid such interactions, the proposed method automatically estimates the appropriate task granularity by
measuring the length of idle periods on the host. In general, it is not easy to measure the length of idle
periods without changing the host program. Accordingly, we realize this estimation by indirectly measuring
the execution time of host tasks. In experiments, the proposed method automatically estimated the appro-
priate task granularity, which not only maintained the frame rate for an image filter (i.e., host task) but also
minimized the performance drop of matrix multiplication (i.e., guest task) within 5%.
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S = F— 3 IVFEFIH,

if S > T then
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end if
10: Sleep(T);
11: end while
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TW3 [10]. UL, FAMRRAZDOTOT T L%eESH
ZBMBENRHY, YA INVHEI AT LDESIZ, A
RAIDTOAT T L% AFTE I &L WERBEZ XM H
AN

6. FELHESERDRE

AKX TIE, GPU YA ZIVHEEY AT LD HOHH
SNNVFRAVEFERBIZTB12DIL, TANRATI DS
AT T 5 FIEEREL-. BEFIRE, BOHUE
BRI AR T —FIVEFA, T ANDNGENSFA
bR 27 DEFRMZILIZ, YANZRAZDEOIZRHT
EHWARRREOES 2#TET 5. 72, HETHR LN
AT AN R A QDU T TEL LD, HWYHRY T
RATKE, TiHbbALy Ry 7%z EINICE5.
T & D, FERIIMELr INT Wz, @Ry TR AT
WEOHRLY HE{LTE 5.

FEERTIE, BETEEZREROSERTEL L. &
B, BEFEREERTFHELABICEANZRAZO 7L —
LU —bNEHRETER, 72, A MXAT OFERMRE
WATHSRDENIZMA T, E6i12, TV Tva v
BEZ{H X 5 Pascal 7T—F T 27 F ¥ IZBWVWT, A MK AY
RHOICHRA MR AT OLGIRARF X, 7V —LL—
N% 2fps ETIRTRIEEZ & 2R L 7-.

SHOMEL UTIE, JHRETEHHANXRT Dl %
BRETRZENETONS. HlziE, BIfEIE7L—LL—
NEWRETHEILENELTWEY, FIRENIEET)
FTERANXAI ARG TENE, L0 DHEANEH
KTED.

BIEE AUFEO—IRIX, BHAE 15K12008, 15H01687 &
L Y 16H02801 DHliBNIZ & 5.
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