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About OSADL
OSADL provides everything that is needed to 
use, distribute and license FOSS components 
in industrial products.
This includes the software itself, but also 
considers quality, licensing and compliance 
as well as safety and security aspects.
The OSADL business model is based on the 
principle:
“Develop once for the use of many.“
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2009, x86 processor @ 3 GHz
(12.000.000 Dhrystones)Instruction not in cache

Data not in cache/no free 
cache lines

System Management 
Interrupt

Instruction may need to be 
emulated (microcode patch)

FAST, but RANDOM
AI generated content (Canva Business)



Long-term latency monitoring of real-time Linux systems
Open Source Automation Development Lab (OSADL), Heidelberg

Challenge
● Transition:

– from static code analysis to dynamic system analysis
– from theoretical approach to empirical testing
– from transition from one paradigm to another
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Evaluation methods
● External measurement with simulation

(e.g. function generator)
● Internal latency registration

(e.g. RTLA, OSADL patches)
● Internal measurement with simulation

(e.g. cyclictest)
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OSADL QA Farm

https://www.osadl.org/QA
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https://www.osadl.org/Profiles-of-systems-under-test.qa-farm-profiles-main.0.html
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Validation of real-time processing: cyclictest

Master thread

alarm thread

alarm thread

T1

T2

TN

Start timer

Send data
alarm thread

Determination by a simulated real-time application (cyclictest):
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Latency measurement

# cyclictest -m -S -i200 -p98 -D0

T: 0 (26623) P:98 I:200 C:2244063 Min: 2 Act: 5 Avg: 4 Max:  27

Run one thread per CPU
Interval 200us

Priority 98

Run all threads at the
same interval

Lock memory

Process ID Cycles Worst-case latency in us 
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Example: Latencyplot
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Latency histograms patch

https://www.osadl.org/?id=2945
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Latency histograms
# cyclictest -m -S -i200 -d0 -p99

# /dev/cpu_dma_latency set to 0us

policy: fifo: loadavg: 0.05 0.06 0.02 1/131 493          

T: 0 (  474) P:99 I:200 C:  81314 Min:      6 Act:    9 Avg:    8 Max:    4952
T: 1 (  475) P:99 I:200 C:  81243 Min:      6 Act:    9 Avg:    8 Max:    4987
T: 2 (  476) P:99 I:200 C:  81191 Min:      6 Act:    9 Avg:    8 Max:    4880
T: 3 (  477) P:99 I:200 C:  81124 Min:      6 Act:   11 Avg:    8 Max:    4886
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Latency histograms
# cd /sys/kernel/debug/latency_hist/timerandwakeup

# cat max_latency-CPU*

546 99 4988 (4964,0) cyclictest <- 552 -21 mklatency 440.676730
547 99 4875 (4849,0) cyclictest <- 553 -21 mklatency 440.687647
548 99 4929 (4909,0) cyclictest <- 554 -21 mklatency 440.697379
549 99 4874 (4849,0) cyclictest <- 555 -21 mklatency 440.707655
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Latency histograms
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Latency histograms
# cd /sys/kernel/debug/latency_hist/timerandwakeup

# cat max_latency-CPU*
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Timestamp
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Latency histograms
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Back to: Long-term latency plots
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Future work / Topics for discussion
● Context information in latency plots
● Load generation scenarios / stress-ng
● RTLA
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Questions?

AI generated content (Canva Business)
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