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ALWAYS

o BT LU e :
— Everything should be pre-emptable

— Nothing should keep higher priority things from
executing




SERFL i nuxisE iR




J i
EeLinuxErEgeRx 000 T T
AT
— S SN
— SZIN N AZHRUE N 1%
— RTLinux. RTALfIXenomai%s

o EFIMNAZ S patcht i sz i 4

— PRI A AZ T RE
— TimeSys Linux/RT
— Montavista Linux

— Ingo Molnar’s RT patch
=71




LinuxfESchY




RTLinux J) BALTE

NG DR T &

ARE |
KR l
TEMER]  REER2 TEESS I8 A Linux R

Real-timefE 5 A EHLINUX APIE R IR
AT SEAMES H B S EAN RSB =

contd...



RTLInuX 4 BALTE

contd...



Xenomal ﬂ -
5R1 Hn
1B iC
i Adeos i
A rh B8 M5 A
TEEEI i |
¢ t D ¥
| W&

Xenomai =B



Xenomal ﬂ"""ﬁﬂa

Native|POSIX VxWorksI pSOS [uITRON| VRTX |«

SR P A%

| =
Adeos

> HPRPEMHERF < ETARKNHERF

Xenomai SKIN 7r=H

contd...



Xenomai % %2 ﬂw

#define ITER 10

static RT_TASK t1;
static RT_TASK t2;
int global = 0;

void taskOne(void *arg)
{
inti;
for (i=0; i < ITER; i++)
{
rt_printf("l am taskOne and global = %d................ \n", ++global);
}
}
void taskTwo(void *arg)
{
inti;
for (i=0; i < ITER; i++)
{
rt_printf("l am taskTwo and global = %d---------------- \n", --global);

contd...
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int main(int argc, char* argv[])

{

[* Perform auto-init of rt_print buffers if the task doesn't do so */
rt_print_auto_init(1);

/* Avoids memory swapping for this program */
mlockall(MCL_CURRENT|MCL_FUTURE);

[* create the two tasks */
rt_task create(&tl, "taskl", 0, 1, 0);
rt_task create(&t2, "task2", 0, 1, 0);

[* start the two tasks */
rt_task start(&tl, &taskOne, 0);
rt_task start(&t2, &taskTwo, 0);

return O;
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MontaVista & 4 52 & 44

100%

75%

25%

Real-time Requirements

Slower Faster

0%

>5000ps 2500-1001ps 1000-501ps 500-201ps 200-101ps 100-51ps 50-21us 20-11ps 10-Ous

Mobile Phones

L
Consumer Electronics
- Telecom / Datacom
I

Industrial Automation Automotive

Sources:  The Embedded Software Strategic Market Intelligence Program,
VDC, July 2005 & RTOSes Balance Performance with Ease of
Use, COTS Journal, November 2004
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Pro 5.0 B Pro5.0
—

Max. Latency O Kernel.org 2.6.23
- | 26yps

2.6.23 kernel.org
Max. Latency
A 4,496 us

5 RER, L LR 5.0 and 2.6.23 kernel.org
(WAL AE: W% Pentium M, 2.0 GHz, A% fafy fa S8R )
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Preemption latency

MontaVista Linux Pro 4.0 / Freescale Linux 2.6.13

N\ Freescale BSP Desktop
preemption

\ Freescale BSP no

preemption
N MVL RealTime Preemption
model

100000000
10000000

1000000 "\ MVL Desktop preemption

model
Q: :
ML no preemption

100000
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1000 \
\
100 I
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0,1 —
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 800 820

Preemption latency (microseconds) )
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» Making Linux Real-time required addressing: /ainiine)

— Minimized interrupt disable times
BKL still present !!!

— Interrupt handling via schedulable threads

Some

Not acceptable to all drivers NO
— Fully pre-emptable kernel NO

Short critical sections
— Perform synchronization via mutexes (not spin locks)

Allows involuntary pre-emption Partly
— Mutex support for priority inheritance / queueing
— High Resolution timers Yes
— Minimize number of mutexes / critical sections Some
— Optimizing scheduler decisions

New Scheduler (CFS) in mainline Some

§“ — RCU

Yeszo
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Realtime Linux Road Map

This is the current status of Realtime Linux using the Realtime-Preempt patches:

Architecture
x86 x86/64 powerpc arm mips &8knommiu
Feature
Deterministic
- - P o - -
scheduler
Preemption
. @ @ ™ @ @ @
Support
Pl Mutexes o P - o o s
High-Resclution
- - @' @ @ @ @
Timer
Preemptive 5 5 5 . . .
Read-Copy Update s - . - - -
IR Threads @ 24 @4 @4 @4 @ 345
Full Realtime
Preemption - - - - o @3
Support

@ available in mainline Linusx
< pvailable when Realtime-Preempt patches applied

1) Since kernel 2.6.24 in mainline Linux

2) Since kernel 2.6.25 in mainline Linux

3) Realtime-Preempt patches 2.6.24.7-rt15 or higher required

4) Since kernel 2.6.30 in mainline Linux

5) Not yet adapted to generic interrupt code 33
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chri( ...)
pthread_attr_setschedparamg ...) top ps -aeflL.c

99 ~100(RT) 139

SCHED_RR 49 -50 89

SCHED_FIFO .35 74

25 -26
Softirq

0 -1 40

'20 (200ms=) 0 39
SCHED_NORMAL 0 ctooms

19 sme 39 0

hice

MAX_USER_RT_PRIO=100
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http://rt.wiki.kernel.org/index.php/HOWTQO: Build an
__RT-application
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2 Fie IAY RealtimeF s -

#include <sched.h>
struct sched param sched_params;

[* Change our priority to as high as possible and use
SCHED_ FIFO */

sched params.sched_priority =
sched _get_priority max(SCHED_FIFO);

if (0 != sched_setscheduler(getpid(), SCHED FIFO,
&sched_params)) {

printf("sched_setscheduler failed (YOU MUST BE
ROOT TO USE THIS)\n");

exit(1);
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 LTP(Realtime Test Tree) (formerly 1BM
Test Cases)

* Cyclictest

 P1 Mutex Test

° ﬂl (Fixed Time Quanta Benchmark )
 Preemption Test

* low latency audio / scheduling latency
tests/realtime audio

* Ipbench
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