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* Resource Allocation

* Changing Application Behavior
* Comparing Apples to Apples
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Realtime Basics




'‘Almost’ Is not enough...

- *Telco / Network
- network packet management
- QoS
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Fesponse time

Tibco Messagessusec

B W g

T
EHELS +tunrned
ET tuned

] AW 4 g




Sources of latency

High Priority
Application Application continues
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Kernel: interrupt handler +
scheduler



Linux + PREEMPT_RT




TEEE———————
PREEMPT RT patch

* Community + sandbox (linux-rt-users)
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Building Blocks
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Strategies

Interrupt Handler
schedules lower
prio thread to
handle the
interrupt

Interrupt Handler:
lower prio thread
completes data
transfer




About the Tests




About the tests




Bad Practices




TEEE———————
Bad Coding Practices

* Systemtap scripts

* Strace

* Example: avoid sched yield()



rsyslogd(1702:1705) Called sched_yield()
rsyslogd(1702:26304) Called sched_yield()
rsyslogd(1702:26304) Called sched_yield()
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The Short Version...
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Priorities
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!
Priorities

printf("\tSystem Time: %dms \tUser time: %dms\n",
$task->stime, $task->utime)

printf("\tVoluntary Context Switches: %d \tlnvoluntary: %d\n",
$task->nvcsw, $task->nivcsw)

printf("\tMinor Page Faults: %d \t Major Page Faults: %d\n",
$task->min_flt, $task->maj flt)



Priorities

' | rtime: Oms
Voluntary Context Switches: 3 Involuntary: O
Minor Page Faults: 262 Major Page Faults: 0



Priorities




Priorities

12 [softirg-hrtimer]

88 [kacpid]

90 [IRQ-9]
[ksuspend usbd]
[aio/0]

[IRQ-8]
[IRQ-14]
[IRQ-16]
[pccardd]






Good Habits




Resource Allocation

* Threads

- some system calls can generate page faults (i.e. fopen)
- select() has a 1ms resolution



CPU Affinity




Application Behavior




Changing App Behavior




Changing App Behavior




Comparing Results




Apples to Apples




Conclusion




Conclusion



Questions...?
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	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

