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e What happened since last year ?
e What still remains ?
e What next?
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eNew propagation mechanism

olncluding runnable load of sched_group

e Deadline bandwidth

olmplemented deadline “utilization”
olmplemented invariance and OPP selection for SCHED_DEADLINE

eBlocked idle

oDecay blocked load and utilization

e Util est

oEstimate final CFS utilization level
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Last year tip
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Power Consumption or anything else you want to display
Current, Watt or whatever the unit
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oCFS' stolen time
Ofrequency drop

e System/CPU utilization

oEstimate the whole system utilization

eScale invariance

OLoad inaccuracy
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CFS' stolen time

. CG Se Of O C FS G |WGys ru n n i ng TGSk Power Consumption or anything else you want to display

oPreempted by a RT task

[ RT thread preempts CFS task
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eCase of a CFS always running task
oPreempted by a RT task

eutil_avg reflects real running time
oUtilization decreases with preemption

Power Consumption or anything else you want to display
Current, unit

, Watt or whatever the unit
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. CG Se Of O C FS G IWOys ru n n i ng TGSk Power Consumptipn or anything else you want to display

, Watt or whatever the unit

oPreempted by a RT task

| RT thread preempts CFS task ]

eutil_avg reflects real running time
oUtilization decreases with preemption
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eLower utilization generates frequency drop
oCFS task runs a low frequency
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. CG Se Of G C FS G |WGYS ru n n i ng TGSk Power Consumptipn or anything else you want to display

att or whatever

oPreempted by a RT task

| RT thread preempts CFS task ]

eutil_avg reflects real running time
oUtilization decreases with preemption
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eLower utilization generates frequency drop
oCFS task runs a low frequency

oLoad is not at max whereas CFS task is always runnable
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CFS' stolen time

. TrG C k RT UTI I IZGTIO n Power Consumption or anything else you want to display
unit
From | Jan 1, 1970 To | Jan 1, 1970

oAdd it to system utilization
eDo the same for other activities ? [ siitieaipicemplsiGiisitast ]m

olnterruption

1400

1200

1000 ¢

239 239.025 239.05 239.075 2391 239.125 239.15 239.175 239.2 239.225 239.25 239.275 2393 239.325 239.35 239.375
Time

L

Jilk m
00:03:52 00:03:54 00:03:56 00:03:58 L 00:04:00 00:04:02 00:04:04
L D

Highcharts.com



System/CPUs utilization

eHow to define system/CPU utilization level ?
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e Periodic CFS task

oFrequency decreases to min OPP when
CPU becomes idle

oNeed to wake up a CPU for that (slow
path)

oNeed to go back to previous OPP at wake
up

oNo power improvement because cluster
Off idle state

frequency
switches at each /

idle transition

Power Consumption or anything else you want to display

Current, Watt or whatever the unit
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eHow to define system/CPU utilization level ?

e\Vhich metrics should we use ?

ONumber of running tasks

orq ‘s utilization (which included blocked utilization)
o”Runnable” utilization

e Avoid under estimated utilization
opreemption
e Avoid useless frequency transition

oUseless freq drop
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e Current invariance

oBased on run time
o weight utilization and load

eSimple implementation

Power Consumption or anything else you want to display
Current, Watt or whatever the unit

eCap utilizationandload =
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e oad might not reach max vc ...

osee previous example
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eSame range of variation across freq and micro arch
eSame behavior for load and utilization

Power Consumption or anything else you want to display
Current, Watt or whatever the unit
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e\What do we want to frack ?

oRun time ?
oAmount of work on the CPU?

eTry to track work instead of time
eTimer based or sleep based tracking activity

oCurrent design is timer based
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eCost of load tracking
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eMore accurate load tracking means more computation
e./perf bench sched pipe -I 100000

oOn hikey octo cores
oPerformance governor
oOnly WFI (shallowest) idle state

e Quickly tried to remove most of call to PELT related function
0+5.66%

els it a problem ?
e Should we look at optimizing this ?
els it possible ?
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Thanks
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