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An Experimental Study on Application-aware Power Saving Method for Online

Transaction Processing using Dynamic Voltage and Frequency Scaling

Yuto HAYAMIZUT, Kazuo GODAT, Miyuki NAKANOf, and Masaru KITSUREGAWA T
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Abstract Power consumption of servers in data centers has been growing rapidly recent years. Among these
servers, power saving of an online transaction processing (OLTP) systems, which are major applications in data
centers, is important. Because they have to meet service level agreements (SLA), its power saving is a difficult prob-
lem. Few power saving technologies have been proposed so far. In this paper, we proposed an application-aware
power saving method for OLTP systems. The method dynamically scales the operating frequency of processors
based on application performance observation. This enables OLTP systems to reduce power consumption while
complying SLAs. In our experiments using TPC-C and real workload, 7.6% of power saving was achieved in total.
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1 R_th // response time constraint
2 R_up_ratio //
3 R_down_ratio /| threshold for dropping frequency

threshold for raising frequency

5 function RT_based_policy(){

6  response_time = get_response_time();

7 if (response_time > R_th x R_up_ratio) {

8 raise_frequency/();

o} else if (response_time < R_th x R_down_ratio) {
10 drop_frequency();

11}
12 }
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1 T_th // throughput constraint

2 owverspeed_ratio // threshold for detecting overspeed
3 cpu-busy // CPU usage threshold

4

5 function TP_based_policy(){

throughput = get_throughput();

arrival_rate = get_arrival_rate ();

cpu_usage = get_cpu-usage();

© 0w N o

10 if (throughput > T_th * overspeed_ratio) {

11 drop_frequency(); I (A)
12} else if (throughput > T-th) {

13 if (cpu-usage < cpu_busy) {

14 drop_frequency(); /I (B)
15 }

16} else {

17 if (arrival_rate < T_th) {

18 if (cpu-usage < cpu_busy) {

19 drop_frequency/(); /I (C)
20 } else if (cpu_usage > cpu_busy) {

21 raise_frequency(); /I (D)
22 }

23 } else {

24 raise_frequency(); /I (E)
25 }

26}
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