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e CFSclass

o PELT geometric serie
e RTclass
o rt_avg

e Deadline class
o Perrqg active utilization
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e Most of the focus has been on CFS and PELT
e RTload tracking

o rt_avgis not a good metric

e Deadline utilization
o See Juri's patchset

Li naro LEADING COLLABORATION

IN THE ARM ECOSYSTEM




frequency-cpus

2 200k
= util-0-cpu2
-# load-0-cpu2
& util-0-cpud 2,000k
-+ load-0-cpu4
o util-0-cpu6 1 800k
-~ load-0-cpub
util-0-cpu0
1600k
= load-0-cpu0
1400k
n
g 1200k
oy
3
=
2 1oo0k
800k
600k
400k
200k
ok

load-0-cpu0

cPUO

VR

cpPu2

cpPU3

cpPu4

cPUS

100

CPUG

a0 cPU7

200

600

500

100

0

190738481 cidex0 191.237895
nnnnnnnnnnnn

<idle>-0
sched_waking
‘ RLLLLLLLULLLLLL UL L L

stalled load
& utilization
of idle CPUs

no load/utilization

propagation with
migration '
J ‘ f/” i M

r =l

\- . "
| ™~ load sharing inside
= weynstable load=: - freq decreases when... ... .. group not updated

for small task task migrates correctly

D0:03:06 00:03:08

Jan 1, 1970

1000

900

800

600

500 ¢ 5

200

0

-100



<idle>-0 <idle>-0 891.601346 <idie>-0 892.095773
sched_wakin sched_wakin sched

o ki et wating P o
cpuo [ \ [ L L] | e
cPU1 J
cPU2 WLLLLLLLLL L UL L) CLLLLLLLLELLLEE LR ‘
cPU3 ‘
pu -4l bl ] ] ] o b ] ] ] o o |
Jan 1, 1970
frequency-cpiis _— LU | | I | | 1 L1 | P
= util-0-cpu2
- load-0-cpu2 crue il
& util-O-cpuo 1200k g ouz | 00
-+ load-0-cpuo
util-0-cpud 1150k 800 28
—~ load-0-cpu4 t " i | d
stalled loa load sharing inside
1 100k 700 g . 700
= Joad O opuo & UtI|I¢ZatI0n group not updated
of idle CPUs tl
correctly
2 1000k g 500 500 ¢ g
i s T &
g o £ e
: 7 ¢ § 2
E ssok 2 400 I 400 @ E
900k 300 ﬂ-l‘l-rd" 300
850k 200 200
800k 100 100
750k 0 0
« w Nofreqchanges -7
8914 891.45 915 891,55 8916 59165 89 89175 8918 891.85 8919 891,95 892 892.05 892.1 Stgasblezzload f@rs 892.35

when task migrates smaII task

00:14:40 00:14:42 00:14:44 00:14:46 00:14:48 00:14:50 00:14:52 00:14:54




Target

t ¢

td it

i

util-0-cpu2
load-0-cpu2

frequency-cpus
util-0-cpud
load-0-cpu0

util-0-cpud
load-0-cpu4

util-0-cpu6
load-0-cput

frequency-cpu5

1250k

1200k

1150k

1100k

1050k

1000k

950k

900k

850k

800k

750k

700k

load-0-cpub

cPUO
cPU1
cPU2
cPU3
cPU4
cPUS
101
CPUG |
cPU7
o
800
700
600
500
@
£
400
300
200
100
0
-100

122.727469

123.228077

oo ] el o 6 W ] ] o

Jan 1, 1870

[

load &
utilization of
idle CPUs
updated

Load sharing

inside group
updated

122.55

1226

12265 1227 122.75 122.8

122.85 122.9 122,95 123 123.05 1231 123.15 123.2
Time

2:00 o )

123.25

1233

12335

123.4

123.45

1235

1000

gnda-g-nn
gnda-p-ajqeuuns

300

-100

Highcharts.com




Frequency invariance

Update of blocked idle load
Utilization drop on RT/DL preemption
Utilization drop on migration
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Frequency invariance

Power Consumption or anything else you want to display
Current, Watt or whatever the unit
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e F[asferincrease
e Same range of variation across freq and micro arch
e Same behavior for Load and utilization
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Updating blocked idle load
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Periodic load balance updates blocked load periodically
o Onlyifload balance is needed
Need to update block load more frequently

o Loadis used to set share in task group
o Utilization is used to set OPP (w/ schedutil)

ILB already update blocked load periodically
o Kick it more frequently but only to update blocked load
Kick triggered in select_task_rqg_fair

o Iftask pinned on 1 CPU, don't kick. Should we ?
o If RT/DL task don't kick. Should we ?

If system fully idle, dont wake up

But not enough
o When atask wake up, it's already too late
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utilization drop on RT/DL preemption

Power Consumption or anything else you want to display

Current, Watt or whatever the unit
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Add a PELT like utilization tracking for rt_rq
o  Onlyforrootrt_rq
Update in 3 places in RT class

o pick_next_task_rt
o put_prev_task_rt
o task_tick_rt

And 1 place in CFS
o update_blocked_averages

Add CFS+ RT (+ DL) utilization to estimate current
utilization
Must ensure a periodic update of blocked load
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utilization drop on RT/DL preemption

Power Consumption or anything else you want to display
Current, Watt or whatever the unit
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utilization drop on migration
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e How to evaluate that a thread doesn’t have all the running
fime it wants ?
e Not overloaded CPU

o Can use util_avg without issue

e Overloaded CPU

o Util_avgis not enough
o Util_avg doesn't reflect usage of entity

e Userunnabletime?
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Others ?
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Thank You

For further information: www.linaro.org



http://www.linaro.org

This is a Standard Content Slide - Enter Title Here

e Enter bullet points here
e Addimages on the right or below
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e If you have a more succinct message, use this slide
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You can use this for two columns of
bullets

Or you can replace one column
with an image or diagram

This could be a second column of
bullets

Or it could be a table, image or
graphic
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Use this Slide for a Large Image
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Useful Logos
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Download Hi Res logos from here* o use on your slides

*http://link.linaro.org/logos
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e Download Hi Res
photos from here*
to use on your slides

*http://link.linaro.org/groupphotos
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