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Abstract: To solve the problem of high energy consumption and poor reliability of open CNC systems, through opti-
mizing the slack time allocation issues, a set of real-time tasks in the open CNC system was researched to minimize
energy consumption while maintaining the reliability of open CNC system. A Low Power and Reliability Based on
Sliding Window (LPRSW) algorithm was proposed, which could reduce the system power consumption while ensu-
ring the system reliability. With the different mission scenarios, LPRSW algorithm was divided into LPRSW-H and
LPRSW-A algorithm, the former used the highest speed to tolerate faults, while the latter tolerated faults task by
dynamic voltage scaling technology. On this basis, a Cooperative Optimal Scheduling Algorithm for Low Power and
Reliability Based on Sliding Window (COSALPRSW) algorithm was built, which allocated global shared slack time
to backup tasks instead of assigning a backup task to each task, and more slack time was available to reduce system
power consumption. In addition, the slack-energy factor was used to rationally allocate slack time to subsequent

tasks, which realized the system’s reliability and low power consumption co-optimization. Experimental results

W HEI:2017-05-22; 81T HH#H:2017-10-30, Received 22 May 2017 ;accepted 30 Oct. 2017.

HE&TH :HFRHERLIEIIH (20142X04014-021) 5 [{ % QR BLF 3 4% B W H (61602074) , Foundation items: Project supported by
the National Science and Technology Major Project of the Ministry of Science and Technology, China(No. 2014ZX04014-021), and
the National Natural Science Foundation, China(No. 61602074).



2396 THA LA B 3 R 5

5 24 &

showed that COSALPRSW algorithm could average 0~31.62% and 0~44. 4% energy savings over LPRSW-A and

LPRSW-H algorithms respectively.

Keywords:open CNC system; dynamic voltage scaling; real-time scheduling; energy consumption; reliability
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