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Fig.1 Device I/O operations under multi-tasks
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Table 1 Distribution of the hard-disk idle time

under different test cases

2 PR IR 0] 8 43 A 4 B d It o FB A8 X 23

IR S

Active Idle /% Unload /% Standby /%
1 99.41 0.10 0.48
2 99.39 0.06 0.55
3 81.78 17.88 0.34
4 83.32 2.22 14.45
5 79.21 0 20.79
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Table 2 Classified hit ratio and classified miss

ratio for policies under tests

. SY AR ECHR /% PR BEE(CMR)/ %
WL SKRE
1 2 3 1 2 3
1 EA  93.37 53.85 53.33 3.23 76.67  53.62
PCAP 99.73 0 25.00 0.45 0 70.00

OPBA  99.76 0 70.00  0.15 100 47.50
SBPT  99.77 0 71.67  0.15 100 46.25

2 EA 91.39 20.00 36.17 1.97  96.15 86.82
PCAP 99.91 0 0 0.60 0 100
OPBA  99.75 0 85.11  0.08 100 38.46
SBPT  99.75 0 85.11  0.09 100 37.50

3 EA 69.39 0 16.55  33.69 100 67.26
PCAP 41.74 37.27 88.66  5.15 14.29 41.47
OPBA  91.49  0.62  54.65 8.23  99.49 41.65

SBPT 94.82 33.54 92.74 1.39  22.86 36.49

4 EA 99.51  0.41 0 31.29 72.73 100
PCAP  99.97 0 0 18.21 0 100
OPBA  99.94 0 7.14 18.15 100 66.67

SBPT  92.48 88.90 7.14 1.95  30.18 75.00

EA 42.25 100 9.27  28.57 100 91.45

o

PCAP  84.66 100 90.73  2.68 0 39.35
OPBA  84.02 100 83.47 0 0 48.12
SBPT  95.56 100 95.16  1.10 0 15.71
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Dynamic Power Management for I/O Devices Under

Multi-task Environment

Q1 Longning, Zhang Zhe, Huang Shaomin
( Nation ASIC System Engineering Research Center, Southeast University, Nanjing 210096, China)

[ Abstract |

More embedded system designers pay attention to how to reduce the power consumption of 1/0

devices. Traditional dynamic power management (DPM) policies only focus on the device requests, and neglect the

application features behind the workload. Because of the assumption about the stationary workload, traditional DPM

policies can not reach their expected goal under the multi-task environment. The paper presents a stack-based predictive

timeout strategy (SBPT). It can predict the access pattern of the device I/O operations by analyzing the calling and stack

information of tasks and combine predictions of multiple tasks to form the global prediction according to the multiple-

service-requester model. At last, classify the I/O request by the global prediction and then make the decision with the

timeout technique based on the distribution of the grouped requests. An evaluation study of SBPT using the trace-driven

simulation is performed. The results show that SBPT can adapt the non-stationary multi-task environment and reduces

power consumption more efficiently than other policies.
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