MEMS 7|3k A3 A% B8 7% 2A29 719 49

MEMS 74t AAAXE 913 HEA 7l
ZAZE 71y
(Parallelism~aware Request Scheduling for MEMS-based
Storages)

r

Ol_/t%* E'_l'ﬁ%é” i)é’l‘é__:!*ﬁ

(Soyoon Lee) (Hyokyung Bahn) (Sam H Noh)

2 o MEMS 7|Vt A3FAE & dEd JAg4, 17935, A7t 59 EXo2 I3 =upd
7174 & AW Alxglel) ol2e tkg #7olA ARSI MY AR o)tk MEMS gk
ARZAe de) Aste smvAas g Ayt A48 TRE Ho 9o, shte] miAe] Al
g3 £ F e =31 A9 =7 E2A% B =RAME o9 2 MEMS 7bt A3 B84
EA4d HE M2 42 2 2ASY JHS AL AFEA Mg FuEEe AAE HE A
ANxMe] FHz=o] g AZHE olUE} 3 Sl FSo) 23 HIAH YEYS wEgh =g, Tlop A
(starvation) & Z¥-3}7] 93] daelEe) 8 RA(aging factor)E wrdeth Egolx 7 neol 44
S B3 B =Fo] A 2AZY ¢agEo] 7)1Ee fuAHS dae)EQ) SPTF(Shortest Positioning
Time First) gxuejgol v Hi 38 A7 7 At A 2dojA 42} 392%9 62.4% 7 34
e RYch

719= : MEMS 71¥ 33X, 84 2AZ9, 2ol A543, BE4

Abstract MEMS-based storage is being developed as a new storage media. Due to its attractive
features such as high-bandwidth, low—power consumption, high—density, and low cost, MEMS storage
is anticipated to be used for a wide range of applications from storage for small handheld devices to
high capacity mass storage servers. However, MEMS storage has vastly different physical
characteristics compared to a traditional disk. First, MEMS storage has thousands of heads that can
be activated simultaneously. Second, the media of MEMS storage is a square structure which is
different from the platter structure of disks. This paper presents a new request scheduling algorithm
for MEMS storage that makes use of the aforementioned characteristics. This new algorithm considers
the parallelism of MEMS storage as well as the seek time of requests on the two dimensional square
structure. We then extend this algorithm to consider the aging factor so that starvation resistance is
improved. Simulation studies show that the proposed algorithms improve the performance of MEMS
storage by up to 39.2% in terms of the average response time and 62.4% in terms of starvation
resistance compared to the widely acknowledged SPTF (Shortest Positioning Time First) algorithm.
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Number of regions 6400

Number of heads 6400

Maximum concurrent heads 1280

Device capacity 32 GB

Physical sector size 8 bytes
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