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Research on method of real-time performance optimization of Loongnix

operation system based on Loongson 2K1000

Yu Guanzhong, Wei Xiong, Tian Qingwang , Shi Xuming
(State Nuclear Power Automation System Engineering Corp , Shanghai 200241 , China)

Abstract: Because LoongnixOS is the time-sharing operating system, it cannot meet the requirement of high reliability in industrial
automation application which requires to use real—time operating system(RTOS). On the basis of analysis of and study on defects of
real —time performance in Linux kernel of LoongnixOS and the method to optimize real—time performance in RT-Preemption patch,
the method of real—time transformation of LoongnixOS and optimizing real—time performance of LoongnixOS is put forward, in which
a RT-Preempt—-Linux kernel is a substitute for original Linux kernel of LoongnixOS. Self—developing real —time performance soft-
wares and Cyclictest are utilized to verify the method. Results of test show that the method can be effective in improvement of re-
al —time performance of LoongnixOS. Real —time performance, including process —switching time, thread —switching time and task —
switching delay, of the LoongnixOS transferred to RTOS achieves the grade of microsecond.

Key words : Loongson ; Loongnix ; Linux ; RT—Preempt ; real —time opration ; real —time performance
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2 Loongnix Loongnix 3 Loongnix Loongnix

/s /s /s /s /s /s
Loongnix 151.61 13.82 3.89 Loongnix 385.85 25.45 12.13
Loongnix 4168.12 13.38 5.26 Loongnix 2511.59 17.6 7.98
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Maximum Thread Switching Interval Time per 1000 Switchings
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[root@localhost ri-tests_1]# sudo Jeyclictest -1100000 -m -t5 -n -p90 -i200 -q

# fdev/cpu_dma_latency set to Qus
T: 0 ( 3034) P:90 1:200 C: 100000 Min:
T: 1 ( 3035) P:90 1:700 C: 28576 Min:
T: 2 ( 3036) P:90 1:11200 C: 16657 Min:
T: 3 ( 3037) P:90 111700 C: 11749 Min:
T: 4 ( 3038) P:30 1:2200 C: 9072 Min:

17 Act:
12 Act: 22 Avg:

21 Avg: 21 Max:
19 Max:

12 Act:

7 Loongnix Cyclictest

13 Act: 17 Avg: 27 Max:
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13 Act: 22 Avg: 26 Max:

102
&7
107
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95

[root@localhost rt-tests_1]# sudo Jfcyclictest -1100000 -m -15 -n -p20 -i200 -q

# fdev/cpu_dma_latency set to Ous
T: 0 { 5388) P:90 1:200 C: 100000 Min:

10 Act: 24 Avg: 23 Max: 25003

24704

6 o

# Total: 000100000
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# Avg Latencies: 00021 # Avg Latencies: 00021 . .
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# Histogram Overflows: 00000 # Histogram Overflows: 00004
# Histogram Overflow at cycle number: # Histogram Overflow at cycle number:
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# Total: 000099996
# Min Latencies: 00011

T: 1( 5389) P:90 I:700 C: 28392 Min:

T: 2(5390) P:90 111200 C: 16597 Min:
T: 3 (5391) P:90 11700 C: 11708 Min:

T: 4(5392) P90 1:2200 C: 9071 Min:
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10 Act 28 Avg: 28 Max:
12 Act: 23 Avg: 33 Max: 24137
10 Act: 17 Avg: 36 Max: 23919
10 Act: 21 Avg: 28 Max: 24632
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