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realtime preempt patch

* Ingo Molnar

Linux Kernel maintainer
Thomas Gleixner

2004 mainline

Kernel preemption point

» spinlock — mutex w/ priority inheritance

» hard/soft interrupts — kernel threads

» etc.

x86_64, 1386, arm, mips, powerpc(32), ...
http://people.redhat.com/mingo/realtime-preempt/

URL

http://rt.wiki.kernel.org/
http://tree.celinuxforum.org/CelfPubWiki/JapanTechnicalJamboreell
http://opentechpress.jp/developer/article.pl?sid=05/01/30/227247
http://www.atmarkit.co.jp/fembedded/rtos02/rtos02c.html

TOSHIBA

Leading Innovation >3



realtime preempt
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. PPC64 RT

— NonRT kernelvs. RT kernel
— VS.
— lpar

— netperf, hdparm
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— PowerPC RT
. NonRT
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HDD

HDD

@ NonRT
B RT

(NonRT udam0=1)

udma0 udmal udma2 udma3 udmad udma5b udmaé
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Cell

e http://www.toshiba.co.jp/tech/review/2006/06

e http://www.semicon.toshiba.co.jp/product/micro/cell/reference.htm
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e 2.6.12.3 kernel
o 2.6.12.final-V0.7.51-33.patch (http://people.redhat.com/mingo/realtime-

preempt)
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Cell

iTron partition

iTron
Application
module

I I
=]

iTron

Lv2Linux partition

Application Framework

Software Engine
SPE Middle Ware

|

’
’
’

A
1
1
1
1
1

1

1

Lv2Linux

Hypervisor OS (Beat)

BE (PPE, SPE

5 Eclipse

oS
SPE

SCC

Eclipse

Hypervisor OS Beat
Lv2Linux

SPE

PPE/SPE
,etc.

TOSHIBA

Leading Innovation »»



— NonRT
« PREEMPT _NONE=y

. #define PPC64 TLB_BATCH_NR 1
— RT

« PREEMPT_RT=y

« PREEMPT

. #define PPC64_TLB_BATCH_NR 1

— NonRT + PREEMPT_{HARD,SOFT}IRQS=y
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Celle Ref. set
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RT

e |par

— Ipar
— Ipar

— “netpef —H <addr>", V2.4.1
— HDD “haparm —t /dev/had”, busybox v1.01
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RT

e |par
* ping
— netperf
— HDD hdparm
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Ipar

NONnRT&RT

o B N W A~ O o N

NonRT  (

— path0
— pathl

path2
—— path3

N w0 N

— path0
— pathl

path2
——— path3

TOSHIBA

Leading Innovation 3>

14



Ipar
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NonRT

for iin $(seq 0 4) do
start_latency _check
for j in $(seq 0 4) do
hdparm —t /dev/had > /dev/null
done
stop_latency check
done
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RT

RT

— pathO
—— pathl

path2
—— path3
— path4
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NonRT

for iin $(seq 0 4) do
start_latency _check

for j in $(seq 0 4) do

netperf —H <addr> > /dev/null
done

stop_latency check

25 done

NonRT
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RT

e |par
* ping
— netperf
— HDD hdparm
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NonRT RT
ping (RT )
o o
ndey ey
1 51 101 151 201 251 301 1 51 101 151 201 251 301
ping ping
. 1-100 ping —f —c 1000
. 101-200 ping —f —c 1000 —s 4000
. 201-300 ping —f —c 1000 —s 8192
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ping —f
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RT

e |par

- netperf
— HDD hdparm
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SCC GbE: netperf (Send)

SCC GbE: netperf (Receive)

—e— NonRT IRQ Threads|
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IRQThread: NonRT + PREEMPT_{HARD,SOFT}IRQS
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(NonRT udma0
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ORT
B NonRT
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NonRT + IRQThead

RT kernel redirect_irq()
hardirg thread

softirg-rx thread H%Vext_

hardirq thread ISR

preemption

NonRT +
IRQThread kernel

L redirect_irq() ime slice
hardirg thread
exit

—]

hardirg thread F------=-==-=======-===——-—---
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e RT Vvs NONRT

— lpar
e HDD - RT
e Network - RT
— IRQthread context switch
e hdparm - RT v %
 netperf - RT v % v %

« NonRT + IRQThead

— netperf

. ?

. FIFO
— latency

- PREEMPT_NONE PREEMPT_HARDIRQS
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— 2.6.20 and/or 2.6.21
e RT latest: patch-2.6.20-rt2 as of 2/6/2007

e RT

— raw_spinlock _t ?

e Linux Community/CELF

— PowerPC
e powermac...
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