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| will not rephrase the documentation, you can access it
following this link

http :// packages.python.org/pytimechart/index.html

Goal is to present the tool using real -world traces. See
what you can get, what you won
1. PyTimechart Overview
2. Audio Player usecase T Huntingthe wakes
3. Bootcharting Ubuntu 1 Filtering with  pytimechart
4. Modem driver traces - Hacking PyTimechart to decode your own traces



http://packages.python.org/pytimechart/index.html
http://packages.python.org/pytimechart/index.html
http://packages.python.org/pytimechart/index.html
http://packages.python.org/pytimechart/index.html

Questions?




PyTimechart
Overview

X ww An WFI

SRR RN B N

AR RRRRERR

e




Ftrace / perf are linux kernel tracing system.
Very low overhead

Already a lot of tracepoints available

Can trace all function calls without kernel compile

Hard to dive into trace

o Do Io o Do

Most people need visual  representation or get lost

PyTimechart aims to let you quickly find what you are
looking for

A Based on chaco, the browsing is very fast

A Based on python, parsing is very simple




One line per Process. Process in pytimechart can be:
An IRQ callback

A workqueue

A tasklet

A linux process, identified by  pid, and comm

o Do Io o Do

A power state ( cpuidle , runtime_pm )
Simple browsing
A Zoom with mouse wheel

A Select a part of the chart
o  Show time range
o  Processor share

o  Original trace as text




Audio Player

hunting the wakes

B

usecase
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Playing mp3is easy. Playing your whole music library in one
battery charge is much harder

Need to improve wake up count. Each time the cpu wakes up, energy
Is spent (cache, PLL, etc )

Audio HW is generating IRQ when a new buffer is needed. This goes all the way
through user space, where the mp3 decode is done .

We are waiting for:

A
A
A
A
A
A
A

Audio IRQ
MP3Decode
Sleep

Audio IRQ
MP3Decode
Sleep

Etc.




irg30:INTEL_MID |DMACL:0 (4.7 ms) | I | I | 1 | |
irq30:i2s ssp:0 (F.8 ms) | | | | | I | I
irg30:intel_sst_dkiver:0 (29.2 ms) | | | | | | I |
ksolftir1: TIMER:O (7 1L4|rris) 4 - - H R = I 1
koftirgs: TASKLET:0 (637.3 ms) | | | | I I I |
softirg7 :SCHED:0 [26.5 mis) o |

[solftirgs:RCU:0 (19.1 mhs) 4 - — 1 i -1 | 1 |
tirher{0]:delayed_work_titner_frn:0 (19.7 ms) | I | | | I
timer{O]:hrtimer_wakeup:0 (2.6 ms)
timer[Q]:hrtimer_wakeup:cancel:Q (0.0 us)
timer{ 0]:hrtimer_wakeup:start:0 (0.0 us)

bimer[0]:process_timedut:0 (12.7 ms) | { | 1 | |
kirher[O]:tick_sched_tirhet:0 (39.4 ms) 1t — L | | 11 H - |
kirher{O:tick_scHed_tirhef:cancen:d (0.0us) | | H i -4 1 i e | - | HHE- H
kirher[O:tick_scHed tirheb:start:0 [0.0us) | | H | o | I I L e | S | HE H
timer( 1]:delayed_work_timer_fn:0 (2.8 ms) ]

timer| 1 ]:hrtimer_wakeup:0 (20.7 ms) | | | | { |
timer{ 1]:hrtimer |wakeup:cancel:0 (0.0 ug) | | | | | | |
tirner[ 1 1:hrtirmer_wakeup:start:0 (0.0 us)| | | | | | | |
timer{ 1]:précess_timeout:0 (15.4 |ms) | | | | | |

timer{ 1]:tick_Eched_timer:0 (39.7|mis) 1 L 1 It |
Fimer{1]:tick_kehe tirher:cancer:d (D.0us) | -t | i | i H-1 H I - e
Fimer{ 11:tick_bchieH_tinher:start:0 (0lous) | 4 | - 1 H - i i - [
work:0000400:00.2:603:purmp_mkssages:0 (51.5 ms) | I ! | | 1 I I I I I I
work:events/0:9:vmstat_update:0 (985.0 us) |

work:events/1:10:vmstat_update:0 (1.2 ms) |

wark:kondemand/0:3B86:80_dbs_timer:0 (26.0 ms) | | | | |

event:hrtimer_init:0 0.0 us) | | | | | | | | |
ledent:timed_cantel:0 (0.0 us) | 1 H L i -1 | e = | H | |
kevent:timer_inic:0 (0.0us) | | H | i | | | —I | | i I |
ledent timed_start:0 (0o Lis) | - H 1 i H { 1 1 | - | |
hﬂent:world:pwe_hsel‘hiin:o {0.0s) |1 | I | 11 | -1 | b1 } 11 | |
ksoftirqd/0:3 (306.9 rris) | | | | | | | |
ksoftirgd/1:F (426.2 ms) | | | | | |

events/0:9 (4.6 ms) |

events/1:10 (8.8 ms) |

kohdemand/0:386 (456.1|ms) | | | 1 | |

p000:00:0¢.2:603 (110.0 ms) | | | | | | { | 1 | I | | I
rild:1295 (6.1 ms) |

fnax3110_tead:1299 (181.8 ms)| | I 1 | | | | I | | | I |
Playback Thread{l356 (143.2 ms) | | I |

AudioTrackThrea[l@F 1 (2.5 s) | | nn | | | izl {




irq30:INTEL_MID |DMAC1:0 (4.7 ms) | | | | | | I |
irq30:i2s ssp:0 (F.8 ms) | | | | | I | I
irg30:intel_sst_dfiver:0 (29.2 ms) | |
Eoftirg1: TIMER:O (7 114 |rris) 1
EoftirgS: TASKLET:0 (637.3 ms) |
softirg7 :SCHED:0 [26.5 mis)
solftirgg:RCU:D (19.1 rmis] 1
tirher[0]:delayed_work_titner_fn:0 (19.7 ms)
timer{O]:hrtimer_wakeup:0 (2.6 ms)

|
timer[Q]:hrtimer_wakeup:cancel:Q (0.0 us) = 7 |
timer{ 0]:hrtimer_wakeup:start:0 (0.0 us) H e e th e |
bimer[0]:process_timedut:0 (12.7 ms) | re ar e | I r S | |
kirher[O]:tick_sched_tirhet:0 (39.4 ms) 1t — L | | 11 i - |
kirher{O:tick_scHed_tirhef:cancen:d (0.0us) | | H i -4 | i e | - | - H
kirher[O:tick_scHed tirheb:start:0 [0.0us) | | H | o | | - H—— S | FHE H
timer( 1]:delayed_work_timer_fn:0 (2.8 ms) ]
timer{ 1]:hrtimer_wakeup:0 (20.7 ms) | | | | { |
timer| 1 ]:hrtimer |wakeup:cancel:0 (0.0 uk) | | | | | | |
tirner[ 1 1:hrtirmer_wakeup:start:0 (0.0 us)| | | | | | |
timer{ 1]:process_timeout:0 (15.4 ms) | | | | |
timer{ 1]:tick_Eched_timer:0 (39.7|mis) 1 L 1 It |
Fimer{1]:tick_kehe tirher:cancer:d (D.0us) | -t | i | i H-1 H I - e
Fimer{ 11:tick_bchieH_tinher:start:0 (0lous) | 4 | - 1 1 - i i - [
work:0000400:00.2:603:purmp_mkssages:0 (51.5 ms) | | ! | | 1 I I I I I I
work:events/0:9:vmstat_update:0 (985.0 us) |
work:events/1: 10:vmstat_update:0 (1.2 ms) |
wark:kondemand/0:3B86:80_dbs_timer:0 (26.0 ms) | | | | |
event:hrtimer_init:0 K0.0 us) | | | | | | | | |
ledent timed_cantel:0 (0.0us) | = I 1 i - | e 1 | H | |
kevent:timer_inic:0 (0.0us) | | H | i | | | —I | | i I |
ledent timed_start:0 (0o Lis) | i H = i H { 1 1 | -H | |
I&Jent:world:uwe_hsel‘hiin;ﬂ {0.0s) |1 | I | 11 | -1 | 1 } 11 | |
ksoftirqd/0:3 (306.9 rris) | | | | | | | |
ksoftirgd/1:F (426.2 ms) | | | | | |
events/0:9 (4.6 ms) |
events/1:10 (8.8 ms) |
kohdemand/0:386 (456.1|ms) | | | 1 | |
p000:00:0¢.2:603 (110.0 ms) | | | | | | | | 1 | I | | I
rild:1295 (6.1 ms) |
fnax3110_tead:1299 (181.8 ms)| | I 1 | | | | I I | | I |
Playback Threadfl356 (143.2 ms) | | | |

AudioTrackThrea[l@F 1 (2.5 s) | | nn | | | izl {




irg30:INTEL_MID |DMAC1:0 (4.7 ms) | | |
irq30:i2s ssp:0 (P.8 ms) | | |
irg30:intel_sst_diiver:0 (29.2 ms) |
Eoftirg1: TIMER:O (7 114 |rris) 1
Eoftirgs: TASKLET:0 (637.3 ms) |
softirg7 :SCHED:0 [26.5 mis)
softirg@:RCU:0 (19.1 nhs) 1
tirher[0]:delayed_work_titner_fn:0 (19.7 ms)
timer{O]:hrtimer_wakeup:0 (2.6 ms)
timer[Q]:hrtimer_wakeup:cancel:Q (0.0 us)
timer{ 0]:hrtimer_wakeup:start:0 (0.0 us)
kimer[0]:process_timegut:0 (12.7 ms) 1
kirher[O]:tick_sched_tirhet:0 (39.4 ms) 1S
kirher{01:tick_scHed_tirhet:cancel:d (0.0us) | | |
kirher{01:tick_scHed_tirhet:start:0 {0.0us) | | |
timer{ 1]:delayed_work_timer_fn:0 (2.8 ms)
timer{ 1 ]:hrtimer_wakeup:0 (20.7 ms) | I
tlmer[l]:rvtinerlwﬂ(wp:cmcal:ﬂ (0.0 uk) | |
timer{ 11:hrtirmer_wakeup:start:0 (0.0 us)| |
timer[1]:prbcess_timeout:0 (15.4 |ms)
timer{ 1]:tick_Eched_timer:0 (39.7|mis)
Fimer{ 11:tick_kehed_tirher:cancel:d (p.ous) |
Fimerf 1 1:tick_kchiet_tinher:start:0 {Olous) |
waork:0000§00:00.2:603:pump_mkssages:0 1.5 ms)
work:events/0:9:vmstat_update:0 (985.0 us)
work:events/1:10:vmstat_update:0 (1.2 ms)
wérk:-kondemand/0:386:do_dbs_timer:0 (26.0 ms) ]
event:hrtimer_init:0 K0.0 us) | |
ledent:timet_cantel:0 (D.O us) | |
kevent:timer_init:0 (0.0jus) | |
kevent:timed_start:0 (00 Lis) | - |

|

|

Ie'\.lent:world:uﬂ.le_hselﬂin;ﬂ {0.0s)
ksoftirqd/0:3 (306.9 rris)
ksoftirqd/1:F (426.2 ms) |
events/0:9 (4.6 ms)
events/1:10 (8.8 ms)
kohdemand/0:386 (456.1|ms)
PO00:00:09.2:603 (110.0 ms)
rild:1295 (6.1 ms)
nax3110_tead:1298 |
Playback Thread{l3

—_——

|
I
AudioTrackThrea[liliF 1 (2.5 <) | | e
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irg30:INTEL_MID |DMAC1:0 (4.7 ms) | | | | |

irq30:i2s ssp:0 (P.8 ms) | | | | | I
irg30:intel_sst_diiver:0 (29.2 ms) |
Eoftirg1: TIMER:O (7 114 |rris) 1
Eoftirgs: TASKLET:0 (637.3 ms) |
softirg7 :SCHED:0 [26.5 mis)
softirg@:RCU:0 (19.1 nhs) 1
tirher[0]:delayed_work_titner_fn:0 (19.7 ms)
timer{O]:hrtimer_wakeup:0 (2.6 ms)
timer[Q]:hrtimer_wakeup:cancel:Q (0.0 us)
timer{ 0]:hrtimer_wakeup:start:0 (0.0 us)

——I'A1 (RS & e L i o b L] (] ]
Hrm

kire

b Flrst remark mp3 decode happens every 4
& aUle qu Ly
< Can we increase the audio HW  buffersize

tir

- get less wake because of IRQ?

workievents/O:9vmstat_update:l (985.0 us) T
work:events/1:10:vmstat_update:0 (1.2 ms) I
wérk:kondemand/0:386:Ho_dbs_timer:0 (26.0 ms) | | | |
event:hrtimer_init:0 K0.0 us) | | | | | |
ledent timed_cantel:0 (0.0us) | |
kevent:timer_init:0 (0.0jus) | |
kevent:timed_start:0 (00 Lis) | i

|

|

IE'\.lent:world:uﬂ..le_hseltiin;G (0.0us)
ksoftirgd/0:3 (306.9 miks)
ksoftirqd/1:F (426.2 ms) |
events/0:9 (4.6 ms)
events/1:10 (8.8 ms)
kohdemand/0:386 (456.1|ms)
PO00:00:09.2:603 (110.0 ms)
rild:1295 (6.1 ms)
nax3110_tead:1298 |
Playback Thread{l3
AudioTrackThrea[liliF 1 (2.5 <) | | mn | | |
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irg30:INTEL_MID |DMAC1:0 (4.7 ms) | | | | | | | |
irq30:i2s ssp:0 (B.8 ms) | | | | | I | I
irq30:intel_sst_dhiver:0 (29.2 ms) | | | | I | | I
ksolftir1: TIMER:O (7 1L4|rris) 4 1 - 1 R I 1 i 1 i |
Eoftirgs: TASKLET:0 (637.3 ms) | | | | | |
softirg7 :SCHED:0 [26.5 mis)
[softirgs:RCU:Q (19.1 ms) 4 1 — 1 = | 1 1 = i I
tirher{0]:delayed_work_titner_frn:0 (19.7 ms) | | | |
timer{O]:hrtimer_wakeup:0 (2.6 ms)
timer[Q]:hrtimer_wakeup:cancel:Q (0.0 us)
timer{ 0]:hrtimer_wakeup:start:0 (0.0 us)
bimer[0]:process_timedut:0 (12.7 ms) |
kirher[O]:tick_sched_tirhet:0 (39.4 ms) 1S
birher{01:tick_scHed_tirhek:cancel:d (0.0us) | |
kirher{O1:tick_scHed_tirhet:start:0 {0.0us) | |
timer{ 1]:delayed_work_timer_fn:0 (2.8 ms) I
timer[ 1]:hrtimer_wakeup:0 (20.7 ms) | | | | { |
tlmer[l]:hrtinerlwakmp:cmceho (0.0 uk) | | | | | | |
timer[ 1]:hrtirner_wakeup:start:0 (0.0 us)| | | | | | |
timer[1]:prbcess_timeout:0 (15.4 |ms) i
timer{ 1]:tick_Eched_timer:0 (39.7|mis) 1
Fimer[1]:tick_kched_tinher:cancel:d (b.0 ds) | I |

1

I

—_——
—

_—— e —

—_———

s e

H--
bimer[1]:tick_kched tinher:start:0 (Olowus) | | 1
waork:0000§00:00.2:603:pump_mkssages:0 1.5 ms)
work:events/0:9:vmstat_update:0 (985.0 us) |

work:events/1:10:vmstat_update:0 (1.2 ms) I
wérk:-kondemand/0:386:do_dbs_timer:0 (26.0 ms) | | | |
event:hrtimer_init:0 K0.0 us) | | | | |
ledent:tirnerf_cantel:ﬂ [b.b usj } | |
kevent:timed_init:0 {0.0jus) | |
kevent:timed_start:0 (00 Lis) | |
|
|

—_—— e
-
—
.
—
e o —
.

|
Iedent:world:pﬂ..le_hselﬂin:ﬂ (D.ULIS} |
ksoftirgd/0:3 (306.9 miks)

ksoftirgd/1:F (426.2 ms) | | | | | |

b O FA S e 1

A *lot* of stuff happens in between irgs .
Very short processing, but each wake burns energy
Need to kills the timers =~

———
- e - ——




irg30:INTEL_MID_DMAC1:0 (4.7 ms) | |
irg30:i25 ssp:0 (2.8 ms) | |
irq30:intel_sst_driver:0 (29.2 ms) | |
softirg1:TIMER:Q| (7 1.4 mk) |
softirgs: TASKLET:0 (637.3 ms) |
softirg7:SCHED:0 (26.5 mis) | | |
softirg®:RCL:O (19.1 ms)| |
timer{0]:delayed_work_tifner_fn:0 (19.7 ms) |

If we zoom a bit, we see 3 wake -ups. All of them show

-cHed tirr

timer{ 1 J:hrtimer_wakeupicance!:0 (0.0 us) i f
timer{1T:hrtimer_wakeup:start:0 (0.0 us) | |
timer{1]:process_timeout:0 (15.4 ms) | |
timer{1]:tick_sched_timer:0 (39.7 ms) | | | |
timer(1]:tick_scHed_timer:cancel:0 (0.0 us) 1l | | | 1
timer{1]:tick_scHed timer:start:0 {0.0 us) 1 | | | |
woﬂ::ODOO:DO:Ob.?;Goa;mm_messageS:O (61.5 ms) | | |
work:kondemand/0:386:do_dbs_timer:0 (26.0 ms) |

event:hrtimer_init:0 (0.0 us) |
mrl:::lrner_car‘:ﬁ:o (0.4 us) | | | | I
event:timer_init: (0.0 us) H |

event:timer_start:0 (0.0 Us) I |

mrt:workww#_lnsertid‘n:ﬂ (0.0 us) | | | |
ksoftirgd/0:3 (306.9 ms) | |

ksoftirgd/1:7 (426.2 ms) |
kondemand/0:386 (46.1 fns)

0000:00:00.2:6p3 (110.0 ms) | [ |
max3110_read:}299 (181.8 ms) | | |
Playback Thread: 1356 (143.2 ms) I

AudioTrackThrea:1771 (2.5 s) _ |

9 L

" L 4 .
+ + + +
TLSE00000 TLSBIH000 T15850000 TISATS000 T1IF00000 T159T5000 T15950000 T15975000
time




irq30cintel_sst_driver:0 (29.2 ms) |-
softirg1:TIMER:Q| (7 1.4 mk)

softirq7 :SCHED:0 (26.5 ms)
softirg®:RCU:0 (18.1 ms)|
timer{0]:delayed_work_tifner_fn:0 (19.7 ms) |

If we zoom a bit, we see 3 wake  -ups. All of them show
timer softirg

timer{ 1 ]:hrtimer_wakeup:cancel:0 (0.0 us) | f
timer(1:hrtimer_wakeup:start:0 (0.0 us) | |
timer{1]:process_timeout:0 (15.4 ms) |
timer[ 1]:tick_sched_timer:0 (39.7 ms) | |
timer(1]:tick_scHed_timer:cancel:0 (0.0 us) 1l |
timer{1]:tick_scHed_timer:start:0 (0.0 us) Il |
wiork:0000:00:0p.2:603:purnp_messages:0 (61.5 ms) | | |
work:kondemand/0:386:do_dbs_timer:0 (26.0 ms) |

event:hrtimer init:0 (0.0 us) | |

This one is not a wake, because at this time
AudioTrackThread | is still running.
This is just a normal scheduler interrupt

irg30:INTEL_MID_DMAC1:0 (4.7 ms) | |
irq30:i2s ssp:0 (2.8 ms) ] |
|
| |
|
|

|
softirgs: TASKLET:0 (637.3 ms) |
|
|

max3110_read:1299 (181.8 ms) i | |
Playback Thread: 1356 (143.2 ms) I
AudioTrackThrea:1771 (2.5 ) 1 F— | |
HSM ?158‘25000 TISHSO000 ?’150!?5000 2‘159‘00000 71532?50&0 ?15959&9 T1STH000

time




softirg1:TIMER:O (7 1.4 ms) -
softirg6:TASKLET:O (637.3 ms) -

softirg@:RCU:0 (15.1 ms) I
timer{0]:process_timecut:0 (12.7 ms) -

timer[0]:tick_sct

zoom on the first wake:
We look for non kernel framework events

tirmer{ 1):tick_sched_timer:cancel:0 (0.0 us) ! |

timer{ 1]:tick_sched_timer:start:0 (0.0 us) | |
work:0000:00:00.2:603:pump_messages:0 (51.5 ms) -
event:timer_cancel:0 (0.0 us)

event:timer_init:0 (0.0 us) [
event:timer_start:0 (0.0 us) | |

event:workgueue_insertion:0 (0.0 us) |

ksoftingd/0:3 (306.9 ms) IO -
0000:00:00.2:603 (110.0 ms) -
max3110_read:1259 (181.8 ms) - -

T15855400 T15895600 T15855800 T15896000 T15896200 TLSENG400 TLSEN6600
time




softirg1:TIMER:O (7 1.4 ms) -
softirg6:TASKLET:O (637.3 ms) -

softirg@:RCU:0 (15.1 ms) ]

timer{0]:process_timecut:0 (12.7 ms) -

max3110_read.
Grep this function in the kernel
Findout why this driver is polling

timer[1]:tick_sched_timer:start:0 (0.0 us) i i

work:0000:00:00.2:603:pump_messages:0 (51.5 ms)

event:timer_cancel:0 (0.0 us)

event:timer_init:0 (0.0 us) |
event:timer_start:0 (0.0 us) | |

event:workgueue_insertion:0 (0.0 us) |

ksoftingd/0:3 (306.9 ms) IO -
0000:00:00.2:603 (110.0 ms) -

max3110_read:1299 (181.8 ms)

'
T15855400 T15895600 T15855800 T15896000 T15896200 TLSENG400 TLSEN6600
time




T = Other wake
softirg®:RCL:0 (19.1 ms) I Exe rCise :
sty v s 20 057 o Who is the culprit?

timer{0]):tick_sched_timer:0 (39.4 ms) .

timer{0J:tick_sched_timer:cancel:0 (0.0 us) | {
tirmer{O):tick_sched_timer:start:0 (0.0 us) | |
work:kondemand/0:386:do_dbs_timer:0 {26.0 ms) -
event:timer_cancel:0 (0.0 us) |

event:timer_start:0 (0.0 us) |

event:workqueue_insertion:0 (0.0 us) }

kondemand/0:386 (46.1 ms) -

SO0 T1ISODA00 TLISOIS00 TLIGOBE00 F13S0E000 TLISDE200 TLHGOE400 T1I905600
time




T = Do _dbs timer ?
softirg@:RCU:0 (19.1 ms) I KO n d e m an d ?

timer{0):delayed_work_timer_fn:0 (19.7 ms) .

O —— - This is the cpufreq
| on demand
governor.

timer{0J:tick_sched_timer:cancel:0 (0.0 us) |

tirmer{O):tick_sched_timer:start:0 (0.0 us) | |

work:kondemand/0:386:do_dbs_timer:0 (26.0 ms) - T h iS ti m e r iS
S | deferrable

event:timer_start:0 (0.0 us) |

event:workqueue_insertion:0 (0.0 us) }

kondemand/0:386 (46.1 ms) -

SO0 T1ISODA00 TLISOIS00 TLIGOBE00 F13S0E000 TLISDE200 TLHGOE400 T1I905600
time




http://www.lesswatts.ora/projects/tickless/deferrable.php

| Less Watts.

)} Saving Power with Linux on Intel® Platforms J_T _ _

home tips & tricks documentation projects getinvolved downloads results

Index Tickless Idle
PowerTOP
Tickless Idie Deferrable timers
Intreduction In the Linux kernel, timers provide a way for any driver or kernel routine to register an
Deferrable timers event that needs to be handled at some point in the future.
round_jiffies . .. . . . .
FAQ Some timers, used inside the kernel, are important to service in a sub-second interval
when the system is busy, but are not critical when the system is idle. A prime example, is
Downloads the timer usage in ondemand driver, which does a periodic sampling of CPU use.
Applications Power Accuracy is important for these timers when the CPU is busy because they are used to
Management increase the frequency of a CPU to meet increased demand. But, while system is idle,
ondemand governor can tolerate some delay and let the CPU remain idle for a longer
Processor Power time
Management :
Power and Performance To effectively handle such timers, the "deferrable timer” infrastructure was introduced in
Meagurement the Linux kernel. These deferrable timers are handled normally when the CPU is busy.
Linux ACP However, when the CPU is idle, deferrable timers are gueued until there is a non-
ACPICA deferrable timer or an interrupt that wakes the CPU from idle.
BLTK Using deferrable timers significantly reduces the number of times a CPU is woken up from
Power Qo3 idle. The data in the table below is based on an Intel® Core™ 2 Duo-based test platform.
Dizplay and Graphics The table shows the number of interrupts per second and the average time the CPU
Power Saving spends in idle state (in us). Note that the kernel used during the measurement had
Device and Bus Power tickless idle enabled with HZ being 1000.
IManagement

# interrupts | #events | Avg CPU idle

residency (uS)
Ondemand 118 60.60 10161
Ondemand + 89 17.17 20312

deferrable timer



http://www.lesswatts.org/projects/tickless/deferrable.php

softirql: TIMER:O (71.4 ms)

softirg®:RCLE0 (19.1 ms)

timer{0):delayed_work_timer_fn:0 (19.7 ms)

timer{0]):tick_sched_timer:0 (39.4 ms)

timer{0J:tick_sched_timer:cancel:0 (0.0 us)

tirmer{O):tick_sched_timer:start:0 (0.0 us)

work:kondemand/0:386:do_dbs_timer:0 {26.0 ms)

event:timer_cancel:0 (0.0 us)

event:timer_start:0 (0.0 us)

event:workqueue_insertion:0 (0.0 us)

kondemand/0:386 (46.1 ms)

“-a
3

Delayed work_timer_fn |

1st learning:

Use meaningful names for
your functions. Even if it is
static, better put the
shortname of your driver in it.

2"d |earning:

Grep, rootcause |, fix.

-> remove the timer
completely

->put it as deferrable so that
It does not wake from idle
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Quick Demo!
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Bootcharting Ubuntu

filtering in  pytimechart
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Too much process!

Until systemd is integrated in
ubuntu , there are a lot of
short lived process during

- boot ; -
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~ Need to filter them to have
something viewable
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