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Abstract Electric energy consumed in data centers is rapidly growing. Disk storage is a non-negligible energy
consumer. Rather, in light of recent data-intensive systems where a number of disk drives are incorporated, the
disk storage may be what we must consider primarily. Energy saving of such disk storage is a grand challenge for
IT research and development. The paper discuss our new database server assisted approach of saving disk energy
consumption. First, we study a proactive energy control technique based on query execution plans, which should
be seen as an approach of exploiting high-level software behavioral information that the database server holds. Sec-
ond, we propose a query processing scheduling technique based on deferability of the queries so that the proactive
energy control could be extended to multiple query processing environments. The simulation experiments shows
that 20-55% energy of the disk storage can potentially saved.
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Fig.1 Comparison of disk storage energy controls.
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ProcessQuery (Query q)
QueryPlan p = GenerateQueryPlan(p);
Step s = p.firststep();
do {
Time t = PredictStepTime(s);
Disks di = RetrieveIdleDisks(s);
*

* Spin down idle disks if the current step is

* longer than break-even time.
*/
if(t > di.BreakEvenTime)
SpinDown (di) ;
/*
* Set timer to spin up disks that are active
* at the next step in advance.
*/
if (s.nextstep()){
Disks da = RetrieveActiveDisks(s.nextstep());
if(t > da.SpinUpTime)
SetTimer (t - da.SpinUpTime, SpinUp, da);
b
* Execute the current step.
*/
ExecuteStep(s);
} while(s = s.nextstep());
}
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Fig.2 A pseudocode of proactive energy control.
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Fig.3 Deferred query processing.
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Table 1 Disk drive simulation parameters.

Model IBM Ultrastar 36Z15
Capcity 18.4 GB
Rotational speed 15000 rpm
Avg. seek time 3.4 ms
Transfer rate 55.0 MB/s
Active power 39.0 W
Idle power 22.3 W
Stand-by power 4.15 W
Spin-down time 15.0 s
Spin-down energy 62.25 J
Spin-up time 26.0 s
Spin-up energy 904.8 J
Idleness threshold 60.0 s
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Fig.4 Enegy saving and time penalty for different types of query

processing.
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Fig.5 Energy saving on multiple ad-hoc query execution.
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