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1. INTRODUCTION IO that is already buffered in a non-volatile RAID buffereempt-

Emerging applications such as video surveillance, large-scale alwaysstrategy may improve read response time substantially.
sensor networks, and virtual reality require high-capacity, high-  JIT-migrationis a method for the preemption and migration of
bandwidth RAID storage to support high-volume 10s. In addition &n ongoing semi-preemptible 10 in a fashion that minimizes the
to high throughput performance, increasing numbers of applica- Service time for the preempted 10. The ongoing IO is preempted
tions require real-time data delivery or short response time. only when the destination disk for the migration is ready to perform

What is the worst-case access time, and how can it be mitigated?data-transfer for the remaining portion of the 10.

On an idle disk, the access time is composed of a seek and aro-3. PRAID SYSTEM ARCHITECTURE

tational delay. When the disk is servicing a non-preemptible 10, .
a new 10 must wait at least until after the on-going 10 has been External IOsare issued by the 10 schedul’er external to the RAID
system (for example, the operating system’s disk scheduler). These

completed. In Semi-preemptible 10 [1], we investigated the pre- . ) :
emptibility of disk 10s. However, whenever the disk scheduler de- Os are tagged V\.”th thelr_QoS req_unrements, so that the RAID
cheduler can optimize their scheduling. We have extended a Linux

cides to preempt a sequential disk access, the preemption leads t?S«arnel to enable such an 10 interface [3]. The yield functions are

additional seek overhead. In our current work [2], we investigate a .
class of preemptive schedulers for QoS-aware RAID systems. attached to each QoS clqss and specify the QoS value added to the
system upon the completion of an external 10.

Simple priority-based scheduling, if not performed carefully, can : S .

incur excessive overhead and thereby degrade the disk through-in(;::/tfjrun;l (;gi:rlﬁ :aos XIIBIC?';SSK;;I?atheegcvt;ﬁgL::l?egrr?;lleuezn?f
put unnecessarily. Figure 1 depicts a large sequential disk accessérated QoS-value function.s an{i servic%% U i-preem );ik?le
which can be serviced either using multiple non-preemptible low- ! Segi-p P

level disk 10s, or using a single semi-preemptible I0. For example, gdsV\(/g?Seanng\fécgl Ii?ilsshsaer:jv'tcoeg'stlit;gt(;r?ﬁilgt:/%rl]u)gelgi'sstor:xe-
the new IO can arrive at either time or ¢2. Now, a simple priority- ternal QoS.vaIue is énerated only after the com Ietioﬁ of thé last
based scheduler will preempt the long sequential write access (and 9 y P

incur a preemption overhead) regardless of whether the new IO ar-w:ﬁzs;i:ok (cj)uee::tl}c?nzirc?rnés;(fteiren dal\/\l/(r?fesl(i)csntdﬁevi\?hggtgrenr;cl)r(rgntl)nsg
rives at timet; or t2. However, preempting the ongoing sequential P '

IO att; may not be profitable, since the ongoing 10 is nearly com- value has t_)een_ already har_vgsted. Howe\_/er, not s_ervicing these in-
pleted. Such a preemption is likely to be counter-productive—not ternal _IOs implies the.lt serwcmg_futu_re write 10s will suffer when
gaining much in response time, but incurring preemption overhead. the write buffer gets f'”ed. up- Th'rd.’ internally geperated 10s must
Our Praid [2] scheme is able to discern whether and when a pre- be serviced although their completion does not yield any additional

. external QoS value.
emption should tak? place. t, Whenever a new |O arrives, the scheduler checks whether pre-
1

T empting the ongoing 10, servicing the new 10, and immediately re-
L] [T T [ | suming the preempted 10, offers a better average yield than the one
disk d, 10, IR 10, Ume obtained without preemption. We further investigate QoS-aware
Trot preemptive schedulers in our technical report [2].
Figure 1: Sequential disk access. 4. CONCLUSION
2> PREEMPTION DECISIONS The specific contributions of our approach are as follows:

e Preemption mechanism$Ve introduce two methods to pre-

In Praid [2], we presenpreemptiormechanisms to allow an on- empt disk I0s in RAID systems—JIT-preemption and JIT-

going 10 to be preempted at optimal points aasumptiormecha-

! A - migration.
nisms to resume a preempted IO on the same or a different disk. In ¢ preemptible RAID policiesiVe propose scheduling methods
addition to the mechanisms, we propose scheduling policies to de- which aim to maximize the total QoS value and use greedy
cide whether and when to preempt, for maximizingyredd, or the approaches to decide whether the preemption is beneficial.
total value, of the schedule. Since the yield of an IO is application- e System architecture of the preemptible RAID systaive
and user-defined, our scheduler maps external value propositions to present an architecture for QoS-aware RAID systems [2] and
internal yields, producing a schedule that can maximize total exter- implement a simulatorRraidSim).

nal value for all IOs, pending and current.
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