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Correction:

* KernelShark 1.0 was suppose to be released in August
* Still not out yet
* Why?

- Prototype was written first to get a good idea about the new design
- The patches were broken up and reviewed in sets

- Lots of updates were done (we want to get it right!)
* Rewrite of designs
* Breaking it up showed better ways to get things done

— Went on tangents

* Oh, we could do this too...
* We are now at: “Just add a TODO comment, and we’ll comeback later”
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What is KernelShark?

* Itis a graphical interface to trace-cmd

* What is trace-cmd? KERANELSHARK

- A command line interface to ftrace

* What s ftrace?
- The official tracing infrastructure of the Linux kernel

— See any of my other tracing talks



Why update KernelShark?

* Current Version 0.2
- Written in GTK+ 2.0
- Needs an update to GTK+ 3.0

KERNEL SHARK

— New version written in Qt (Pronounced “cute”, | am told)

- Was written as an “idle task”
* Worked on it between projects
* Acouple of days at a time (may be months between)

= Now have a full time employee (thanks to VMware)

— Can make it much more flexible
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Why update KernelShark?

* Current Version 0.2
- Written in GTK+ 2.0

- Needs an update to GTK+ 3.0
* Did not want to rewrite again when GTK+ 4.0 comes out

KERNEL SHARK

— New version written in Qt (Pronounced “cute”, | am told)

- Was written as an “idle task”
* Worked on it between projects
* Acouple of days at a time (may be months between)

= Now have a full time employee (thanks to VMware)

— Can make it much more flexible
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Why was KernelShark created?

— trace-cmd can collect a large amount of data

— Hard to visualize from looking at text

KERNELSHARK

* cyclictest (jitter detecting program) had 250us latency on RT kernel
— On a totally idle machine (only running cyclictest!)

- Real example:

* hwilat reported the latency
- But the HW vendor did not believe it

* Used trace-cmd to find demonstrate the issue
* Showed the HW latency with trace-cmd
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Cyclictest

(Recap for those not at Embedded Recipes)
* Atool to measure latency

* Runs a simple loop (in a high priority task)
- Sleep for a specified time
- Get timestamp when wakes up
— Compare the difference

* Favorite application of the Linux RT folks
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tl = time_get()
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t2 = time_get()
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Cyclictest

user-space
EIVIEN

start = gettimeofday()

Sleep 250us > Put task to sleep

Set interrupt timer for 250us

Timer Interrupt goes off
Wake up Task
Schedule Task

end = gettimeofday() -=

jitter = (end - start) - 250us
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Cyclictest

user-space
EIVIEN

start = gettimeofday()

Sleep 250us > Put task to sleep

Set interrupt timer for 250us

-

latency (jitter)

— end = gettimeofday() -=

Timer Interrupt goes off
Wake up Task
Schedule Task

jitter = (end - start) - 250us
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Cyclictest

user-space
EIVIEN

start = gettimeofday()

Sleep 250us > Put task to sleep

Set interrupt timer for 250us

| interrupt latency

Timer Interrupt goes off
Wake up Task
Schedule Task

latency (jitter)

— end = gettimeofday() -=

jitter = (end - start) - 250us
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See the hardware latency?

ksoftirqd/33-216 [033] 55597.719935: timer_cancel: timer=0xffff88403f0ce520

ksoftirqd/33-216 [033] 55597.719935: timer_expire_entry: timer=0xffff88403f0ce520 function=delayed_work

ksoftirqd/33-216 [0633] 55597.719935: funcgraph_entry: 0.069 us | _raw_spin_lock_irqgsave();

ksoftirqd/33-216 [033] 55597.719936: funcgraph_entry: 0.047 us | _raw_spin_lock();

ksoftirqd/33-216 [033] 55597.719936: sched_stat_sleep: comm=kworker/33:1 pid=1222 delay=132870067

ksoftirqd/33-216 [033] 55597.719937: sched_wakeup: kworker/33:1:1222 [120] success=1 CPU:033

ksoftirqd/33-216 [0633] 55597.719937: timer_expire_exit: timer=0xffff88403f0ce520

ksoftirgqd/33-216 [033] 55597.719942: timer_cancel: timer=0xffff88403f0ce620

ksoftirqd/33-216 [633] 55597.719942: timer_expire_entry: timer=0xffff88403f0ce620 function=delayed_work

ksoftirqd/33-216 [0633] 55597.719943: funcgraph_entry: 0.045 us | _raw_spin_lock_irqgsave();

ksoftirqd/33-216 [0633] 55597.719943: timer_expire_exit: timer=0xffff88403f0ce620
cyclictest-6110 [007] 55597.719955: funcgraph_entry: 0.194 us | _raw_spin_lock();
cyclictest-6110 [007] 55597.719956: funcgraph_entry: 0.175 us | _raw_spin_lock_irqgsave();
cyclictest-6110 [007] 55597.719957: funcgraph_entry: 0.175 us | _raw_spin_lock_irqgsave();
cyclictest-6113 [010] 55597.719957: funcgraph_entry: 2.436 us | _raw_spin_lock();
cyclictest-6110 [007] 55597.719957: funcgraph_entry: 0.203 us | _raw_spin_lock();
cyclictest-6110 [007] 55597.719958: sched_wakeup: cyclictest:6113 [4] success=1 CPU:010
cyclictest-6110 [007] 55597.719959: funcgraph_entry: 0.048 us | _raw_spin_lock_irqgsave();
cyclictest-6113 [010] 55597.719960: funcgraph_entry: 0.170 us | _raw_spin_lock_irq();
cyclictest-6113 [010] 55597.719961: funcgraph_entry: 0.045 us | _raw_spin_lock_irqgsave();
cyclictest-6113 [010] 55597.719962: funcgraph_entry: 0.043 us | _raw_spin_lock_irq();
cyclictest-6110 [007] 55597.719963: print: ffffffff810e5776 hit latency threshold (247 > 200)
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How about now? :
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Better? .

File Filter Plots Capture Help
Pointer: 55597.717310 Cursor: 0.0 Markerfi 55597.719523 Markerfl] 55597.719773 A,B Delta: 0.000249

VLT | | | 1 Y O 5 1 Y el
cor | L1 | | I | |01 O ) SS9 ) 5 1 [
SCUET | N I 00 100 KR
UL 1 | 1 Y | 510 A |
UL " " I

CPU 6

U O | 1 Y 1 S 1 1 [[58]
RN | | O 0 10—
con | I W W0 N0 HMHUOBDDNE (000N EENENDNN I 0w wWo mu
CPU 12
VR ER (| N I | 1 N Y [ 1
R | | | N N Y | 1 U

CPUISIIIIIIIIIIII Lnn o mnnnnnnn N EN el I M | 15
< I——— )
F‘age\ Search: Column: ‘ # < ” contains < ‘ [ graph follows

vmware




| do, here a

File Filter Plots Capture Help
Pointer: 55597.717310 Cursor: 0.0 Marker®§ 55597.719523 Markerfl] 55597.719773 AB Delta: 0.000249

LU I | 11 1 ST 1 1 Il
U I | 1 N Y [0 VY S | 11 |
|
[l

CPU3

CPU 4

CPUS

E I | 1 0/
SRR I I O S T | 11— N |
LI | 1 1 1 I
LI VI 1 Y 1 | S|

RN N N | ] 1
con L I B0 0 00 HUHHEBRODND (N0 HREIREODRDRN D 0w W me
R /[N | 1 /1|
ORER| N /I I " I

CPUISIIIIIIIIIIIIIIIHI\IIIIIIIIIII MM H N el 0 i
[«
Paga| Search: Column: ‘ # I+ H contains I ‘ [ graph follows

vmware




and here .
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SCHED_DEADLINE
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42 3 3037.922730 deadline test 11896 print tracing mark write: end at 3037933490 diff: 152 run loops: 146 us

43 3 3037.922737 deadline_test 11896 d... sched_waking comm=kworker/u8:12 pid=11439 prio=120 target cpu=000

44 3 3037.922739 deadline_test 11896 d... sched_wake_idle_without_ipi cpu=0

45 3 3037.922740 deadline_test 11896 d... sched_wakeup comm=kworker/ug:12 pid=11439 prio=120 target cpu=000

46 3 3037.922748 deadiine test 11836 print tracing mark write: start at 3037933507 off=2 (period=3837933505 next=3837935005)

47 3 3037.922978 deadiine test 11836 print tracing mark write: end at 3037933738 diff: 231 run loops: 226 us

48 3 3037.922984 deadline_test 11896 d... sched_waking comn=kworker/u8:12 pid=11439 prio=120 target cpu=000

49 3 3037.922985 deadline_test 11896 d... sched_wake_idle_without_ipi cpu=0

50 3 3037.922985 deadline_test 11896 d... sched_wakeup comm=kworker/ug:12 pid=11439 prio=120 target cpu=000

51 3 3037.922992 deadline_test 11896 print tracing mark write: start at 3037933752 off=2 (period=3037933750 next=3037935758)
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KernelShark 0.2 (GTK version) vs 1.0 (Qt version)
* 1.0is MUCH faster!

- New algorithm to fill in pixels

* With 1,000,000,000(n) events in 1000(m) pixels width window

- 0.2 Would do linear search to find next event to draw the next line
* 1,000,000 queries per vertical line drawn - O((n/m))

— 1.0 does a binary search for the event in the next pixel
* 30 queries per vertical line draw - O(log,n)

* Switches to linear search when log,n >= n/m
* ~10,000 events per 1000 pixels
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KernelShark 1.0 (Qt version)

* Written by Yordan Karadzhov

— Although I'm still the maintainer (reviewer of the code)

* Rewritten from scratch

= |let him play
* The requirement was to have all features of KernelShark 0.2
* Then I revisited to help him

* Break it up into a patch series
- Why it's late :-p

- New Look!

- New design!
* Becoming a library (more on that later)

* Much faster than KernelShark 0.2 (must keep stressing this!)
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KernelShark 0.2

File Filter Plots Capture Help

Pointer: 320.013359 Cursor: 0.0 Marker 0.0 Markerli] 0.0 AB Delta: 0.0
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write_msr
CPUL b
6e0, value cd7945839¢
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CPU 2
cPU3 L
=
Page 1 il Search: Column: # w | contains - graph follows
# CPU |Time Stamp |Task PID Latency |Event Info =
4] 1 312578996 cyclictest 2243 ... function mutex_unlock <-- rb_simple write
1 2 312578996 emacs 2000 d..3 function srcu read lock <-- trace hardirgs off
2 3 312.578996 <idle> 1] d..1 function raw_spin lock <-- get next timer interrupt
3 2 312578997 emacs 2000 d..2 irg_disable caller=0xf662cF parent=0x67400000F
a4 3 312.578997 <idle> 1] d..2 function raw_spin_unlock <-- get next_timer interrupt
5 2 312578997 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs off
6 3 312578997 <idle> 0 d..1 function raw spin lock irgsave <-- hrtimer get next event
7 2 312578997 emacs 2000 d..3 function srcu_read lock <-- trace_hardirgs_on
8 3 312578998 <idle> 0 d..2 function raw spin unlock irqrestore <-- hrtimer get next event
9 2 312.578998 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400006F
10 2 312578998 emacs 2000 d..3 function srcu read unlock <-- trace hardirgs on
11 2 312.578998 emacs 2000 d..3 function srcu_read_lock <-- trace_hardirgs_off_caller
12 1 312578998 cyclictest 2243 d.h3 irq work_entry vector=246
13 2 312578998 emacs 2000 d..2 irg_disable caller=0x35ccF parent=0x800964F
14 3 312578998 <idle> 4] d..2 function srcu_read lock <-- cpuidle enter state
15 2 312578998 emacs 2000 d..3 function srcu read unlock =-- trace hardirgs off caller
16 1 312.578999 cyclictest 2243 d.h3 function raw_spin lock irgsave <-- _ wake up_common_lock
17 3 312578999 <idle> [4] d..1l cpu_idle state=6 cpu id=3
18 1 312.578999 cydlictest 2243 d.h4 function raw_spin unlock_irgrestore =-- _ wake_up_common_lock
19 2 312578999 emacs 2000 d.h2 irq work_entry vector=246
20 3 312.578999 <idle> [} d..2 function srcu read unlock <-- cpuidle enter state
21 2 312578999 emacs 2000 d.h2 function raw_spin lock irgsave <-- _ wake up_common_lock
22 1 312578999 cyclictest 2243 d.h3 function raw spin lock irgsave <--  wake up common lock
23 2 312578999 emacs 2000 d.h3 function raw_spin unlock irgrestore <--  wake up_common_lock
24 2 312578999 emacs 2000 d.h2 function raw spin lock iragsave <--  wake up common lock

vmware




KernelShark 1.0

File Filter Plots Tools Help
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# CPU Time Stamp Task PID Latency Event Info =
0 1  312.578996 cyclictest 2243 ... function mutex_unlock <-- rb_simple_write
1 F 312.578996 emacs 2000 d..3 function _ srcu_read_lock <-- trace_hardirgs_off
2 3 312578996 <idle> 0 d.1 function _raw_spin_lock <-— get_next_timer_interrupt
3 F 312.578997 emacs 2000 d..2 irq_disable caller=0xf662¢cF parent=0x67400000F
4 3 312578998 <idle> 0 d.2 function _raw_spin_unlock <-- get_next_timer_interrupt
5 F 312.578998 emacs 2000 d..3 function _ srcu_read_unlock <-- trace_hardirgs_off
6 3 312578998 <idle> 0 d.1 function _raw_spin_lock_irgsave <- hrtimer_get_next_event
7 F 312.578998 emacs 2000 d..3 function _ srcu_read_lock <-- trace_hardirgs_on
8 3 312.578998 <idle> 0 d.2 function _raw_spin_unlock_irqrestore <-- hrtimer_get_next_event
9 F 312.578998 emacs 2000 d..2 irq_enable caller=0xf6650F parent=0x67400000F
10 2 312.578998 emacs 2000 d..3 function __srcu_read_unlock <-— trace_hardirgs_on
11 F 312.578999 emacs 2000 d..3 function _ srcu_read_lock <-- trace_hardirgs_off_caller
12 1 312.578999 | cyclictest 2243 d.h3 irg_work_entry vector=246
13 F 312.578999 emacs 2000 d..2 irq_disable caller=0x35ccF parent=0x800964F
14 3 312.578999 <idle> 0 d.2 function __srcu_read_lock <- cpuidle_enter_state
15 F 312.578999 emacs 2000 d..3 function __srcu_read_unlock <-- trace_hardirgs_off_caller
16 1 312.578999 cyclictest 2243 d.h3 function _raw_spin_lock_irgsave <— _ wake_up_common_lock
17 3 312.578999 <idle> 1] d.1 cpu_idle state=6 cpu_id=3
18 1 312.578999 cyclictest 2243 d.h4 function _raw_spin_unlock_irgrestore <-- _ wake_up_common_lock
19 F 312.578999 emacs 2000 |d.hz irq_work_entry vector=246
20 3 312.579000 <idle> 0 d.2 function __srcu_read_unlock <— cpuidle_enter_state
21 2

312.579000 emacs 2000 |d.h2 function _raw_spin_lock_irgsave <-- __wake_up_common_lock
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Headers
KernelShark 0.2

File Filter Plots Capture Help
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KernelShark 0.2 Markers (“Marker A”)
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Page 1 : Search: Column: | # w | contains - graph follows
# CPU |Time Stamp |Task PID Latency |Event Info =
0 1 312.578996 cyclictest 2243 .... function mutex_unlock <-- rb_simple write
1 2 312.578996 emacs 2000 d..3 function srcu_read lock <-- trace hardirqs off
2 3 312578996 <idle> 0 d..1 function raw_spin_lock <-- get next timer interrupt
3 2 312.578997 emacs 2000 d..2 irq_disable caller=0xf662cF parent=0x67400000F
4 3 312578997 <idle> 0 d..2 function raw spin unlock <-- get next timer interrupt
5 2 312.578997 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs off
6 3 312578997 <idle> 0 d..1 function raw spin lock irgsave <-- hrtimer get next event
7 2 312.578997 emacs 2000 d..3 function srcu_read lock <-- trace hardirgs on
8 3 312.578998 <idle> 0 d..2 function raw spin unlock irgrestore =-- hrtimer get next event
9 2 312.578998 emacs 2000 d..2 irq_enable caller=0xf6650F parent=0x67400000F
10 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs on
11 2 312.578998 ermacs 2000 d..3 function srcu read lock <-- trace hardirgs off caller
12 1 312.578998 cyclictest 2243 d.h3 irq work_entry vector=246
13 2 312.578998 emacs 2000 d..2 irq_disable caller=0x35ccF parent=0x808964F
14 3 312.578998 <idle> 0 d..2 function srcu_read lock <-- cpuidle enter state
15 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs_off caller
16 1 312.578999 cyclictest 2243 d.h3 function raw spin_lock irgsave <-- wake_up_common_lock
17 3 312.578999 <idle> 0 d..1 cpu_idle state=6 cpu_id=3
18 1 312.578999 cyclictest 2243 d.h4 function raw_spin_unlock irgqrestore <--  wake up_common_lock
19 2 312.578999 emacs 2000 d.h2 irg_work_entry vector=246
20 3 312.578999 <idle> 0 d..2 function srcu_read unlock <-- cpuidle_enter state
21 2 312.578999 emacs 2000 d.h2 function raw_spin lock irgsave <-- _ wake_up_common_lock
22 1 312.578999 cyclictest 2243 d.h3 function raw_spin lock irgsave <-- _ wake_up common_lock
23 2 312.578999 emacs 2000 d.h3 function raw_spin unlock irgrestore <-- _ wake up common_lock
24 2 312.578999 emacs 2000 d.h2 function raw spin lock irgsave <--  wake up common lock
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KernelShark 0.2 Markers (“Cursor”)

Pointer: 319.944885 Cursor: 319.944885 Marker] 319.944885 Marker[l] 0.0 A,B Delta: 0.0
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Page 26 - Search: Column: | # | contains - graph follows

# CPU |Time Stamp |Task PID |Latency |Event Info [=

25539530 1  319.944885 emacs 2000 ...1  preempt_disable caller=0x32b34F parent=0x32b34F

25539531 0  319.944885 dbus-daemon 1853 d..2  irq_disable caller=0xf678cF parent=0x67400000F

25539532 1  319.944885 emacs 2000 d..2  irq_disable caller=0xf662cF parent=0x67400000F

25539533 0  310.944885 dbus-daemon 1853 d..2  irq_enable caller=0xf67b8F parent=0x67400000F

25539534 1  319.944885 emacs 2000 d..2  irqenable caller=0xf6650F parent=0x67400000F

25539535 0  319.944885 dbus-daemon 1853 ...1  preempt_disable caller=0x71f143F parent=0x67400000F

25539536 0  319.944886 dbus-daemon 1853 d..2  irq disable caller=0xf662cF parent=0x67400000F

25539537 1  319.944886 emacs 2000 ...1  x86_fpu_init_state x86/fpu: OxFiffoeScefc3dace initialized: O xfeatures: B xcomp bv: §00000080000BALF

25539538 0  319.944886 dbus-daemon 1853 d..2  irq enable caller=0xf6650F parent=0x67400000F

25539539 1  319.944886 emacs 2000 ...1  x86_fpu_activate state x86/Fpu: OxFfff9e5cefc3dac initialized: 8 xfeatures: © xcomp bv: 8800000800B0BE1F

25539540 0  319.944886 dbus-daemon 1853 d..2  irq disable caller=0xf678cF parent=0x67400008F

25539541 1  319.944887 emacs 2000 ...2  x86 fpu regs activated x86/Fpu: OxFFffoeScefc3dach initialized: 1 xfeatures: 8 xcomp bv: 8800009B00OOAALF

25539542 0  319.944887 dbus-daemon 1853 d..2  irq enable caller=0xf67bOF parent=0x67400000F

25539543 0  319.944887 dbus-daemon 1853 ...1  preempt_enable caller=0x71ebS6F parent=0x67400000F

25539544 1  319.944887 emacs 2000 d..2  irq_disable caller=0xf678cF parent=0x67400000F

25539545 0  319.944887 dbus-daemon 1853 d..2  irq_disable caller=0xf662cF parent=0x67400000F

25539546 1  319.944887 emacs 2000 d..2  irqenable caller=0xf67bOF parent=0x67400008F

25539547 0  319.944888 dbus-daemon 1853 d..2  irq_enable caller=0xf6650F parent=0x67400000F

25539548 1  319.944888 emacs 2000 ...1  preempt_enable caller=0x32bacF parent=0x32bacF

25539549 0  319.944888 dbus-daemon 1853 ... kfree call_site=ffFfFfFff991bblde ptr=(nil)

25539550 1  319.944888 emacs 2000 d..2  irq_disable caller=0xf662cF parent=0x67400000F

25539551 0  310.944888 dbus-daemon 1853 ....  sys_exit NR 47 = -11

25539552 1  319.944888 emacs 2000 d..2  irqenable caller=0xf6650F parent=0x67400000F

25539553 0  319.944888 dbus-daemon 1853 ...1  sys_exit_recvmsg OxFFFFFFFFFFFFFFFS

25539554 1 319.944889 emacs 2000 d... irg disable caller=0x71f085F parent=0x67400000F
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KernelShark 0.2 Markers (“Marker B”)

Pointer: 320.747013 Cursor: 319.944885 Markerf8] 320.668757 Marker[l] 320.747013 AB Delta: 0.078256

‘ | Time Line =
IEIZ,STBBBG ‘ 321.5;38270 330,60?327‘
CPUO ks
CPU1 H =
CPU 2 |
CPU3 | L
(=
Page 26 .  Search: Column: | # w | contains - graph follows
# CPU |Time Stamp |Task PID Latency |Event Info
25539530 1 319.944885 emacs 2000 ...1 preempt_disable caller=0x32b34F parent=0x32b34F
25538531 0 319.944885 dbus-daemon 1853 d..2 irq_disable caller=0xf678cF parent=0x67400000F
25539532 1 319.944885 emacs 2000 d..2 irq_disable caller=0xf662cF parent=0x67400000F
25538533 0 319.944885 dbus-daemon 1853 d..2 irg_enable caller=0xf67b0OF parent=0x67400000F
25539534 1 319.944885 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400000F
25539535 0 319.944885 dbus-daemon 1853 .1 preempt_disable caller=0x71f143F parent=0x67400000F
25539536 0 319.944886 dbus-daemon 1853 d..2 irq_disable caller=0xf662cF parent=0x67400000F
25539537 1 319.944886 emacs 2000 ...1 x86_fpu_init_state x86/fpu: Bxffff9e5cefc3dacd initialized: 0 xfeatures: 0 xcomp bv: 800000000000001f
25539538 0 319.944886 dbus-daemon 1853 d..2 irg_enable caller=0xf6650F parent=0x67400000F
25539539 1 319.944886 emacs 2000 ...1 x86_fpu_activate_state x86/fpu: Oxffff9eScefc3dacd initialized: O xfeatures: © xcomp bv: 800000000000001F
25539540 0 319.944886 dbus-daemon 1853 d..2 irg_disable caller=0xf678cF parent=0x67400000F
25539541 1 319.944887 emacs 2000 .2 x86_fpu_regs_activated x86/fpu: OxFfff9e5cefc3dachd initialized: 1 xfeatures: O xcomp bv: 800000080000081F
25539542 0 319.944887 dbus-daemon 1853 d..2 irq_enable caller=0xf67bOF parent=0x67400008F
25539543 0 319.944887 dbus-daemon 1853 .1 preempt_enable caller=0x71eb56F parent=0x67400080F
25539544 1 319.944887 emacs 2000 d..2 irq_disable caller=0xf678cF parent=0x67400008F
25539545 0 319.944887 dbus-daemon 1853 d..2 irq_disable caller=0xf662cF parent=0x67400008F
25539546 1 319.944887 emacs 2000 d..2 irq_enable caller=0xf67bOF parent=0x67400008F
25539547 0 319.944888 dbus-daemon 1853 d..2 irq_enable caller=0xf6650F parent=0x67400008F
25539548 1 319.944888 emacs 2000 .1 preempt_enable caller=0x32bacF parent=0x32bacF
25538548 0 319.944888 dbus-daemon 1853 . kfree call site=ffffffff991bblde ptr=(nil)
25538550 1 319.944888 emacs 2000 d..2 irq_disable caller=0xf662cF parent=0x67400008F
25538551 0 319.944888 dbus-daemon 1853 .... sys_exit NR 47 = -11
25539552 1 319.944888 emacs 2000 d..2 irq_enable caller=0xf6650F parent=0x67400000F
25538553 0 319.944888 dbus-daemon 1853 ...1 sys_exit_recvmsg OxfffFfFfffffffffs
25539554 1 319.944889 emacs 2000 d... ira_disable caller=0x71f085F parent=0x67400000F

vimwdre




KernelShark 1.0 Markers (“Marker A”)

File Filter Plots Tools Help

Pointer: | 320.674448 <idle>-0 Cpu 0 d..1 irg_disable caller=0x35ccF parent=0x800964F
< [+ -[= 320.6744485 Marker B AB Delta:
312.578996 321.593161 330.60732 ~

r T 1
cuo | hnmmmnmmmmummlmwm
CPU1 i i il
CPU 2 ! i
CPU3 Il Al
Search: Column # * | contains - Next | Prev v |Graph follows
# CPU Time Stamp Task PID Latency Event Info =
28095211 |2 320.674445 cyclictest 2246 d..2 sched_switch cyclictest:2246 [19] D ==> emacs:2000 [120]
28095212 2 320.674446 cyclictest 2246 d..2 tlb_flush pages=0 reason=flush on task switch (0)
28095213 |2 320.674446 cyclictest 2246 d..2 x86_fpu_regs_deactivated x86/fpu: 0xffffoe5ce9872b40 initialized: 1 xfeatures: 2 xcomp_bv: 800000000000001f
28095214 2 320.674446 cyclictest 2246 d..2 write_msr c0000100, value 7fb16f1b0od00
28095215 |2 320.674447 cyclictest 2246 d..2 x86_fpu_regs_activated x86/fpu: 0xffffoe5cefc3dacO initialized: 1 xfeatures: 3 xcomp_bv: 800000000000001f
28095216 |2 320.674447 emacs 2000 d..2 irg_enable caller=0x71ecflF parent=0x67400000F
28095217 2 320.674447 emacs 2000 d..2 irq_disable caller=0xf678cF parent=0x67400000F
28095218 2 320.674448 emacs 2000 d..2 irg_enable caller=0xf6 7bOF parent=0x67400000F
28095219 |2 320.674448 emacs 2000 ..1 preempt_enable caller=0x71955cF parent=0x71955cF
28095220 |2 320.674448 emacs 2000 d.2 irg_disable caller=0xf662cF parent=0x67400000F

320.674449 |<ide> [0 [d.1 [irg disable (35ccF parent=0xB00964F
28095222 |2 320.674449 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400000F
28095223 2 320.674449 emacs 2000 d... irq_disable caller=0x3ec7F parent=0x67400000F
28095224 0  320.674449 <idle> 1] dhl local_timer_entry vector=236
28095225 |2 320.674450 emacs 2000 d... irg_enable caller=0x35bOF parent=0x8009c9F
28095226 0 320.674450  <idle> 1] d.h2 hrtimer_cancel hrtimer=0xffffb58cc47d7e70
28095227 0 320.674450  <idle> 1] d.hl hrtimer_expire_entry hrtimer=0xffffb58cc47d7e70 now=320671382513 function=nhrtimer_wakeup/0x0
28095228 0 320.674451  <idle> 1] d.h2 sched_waking comm=cyclictest pid=2244 prio=19 target_cpu=000
28095229 2 320.674451 emacs 2000 d... irq_disable caller=0x35ccF parent=0x800082F
28095230 2 320.674451 emacs 2000 d... irg_enable caller=0x4192F parent=0x67400000F
28095231 0 320.674451 <idle> 1] dNh3 sched_wakeup cyclictest:2244 [19] success=1 CPU:000
28095232 2

320.674451 emacs 2000 ... sys_enter NR 7 {7ffe4450a7f8, 1, ffffffff, d00160, 0, 0)
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KernelShark 1.0 Markers (“Marker B”)

File Filter Plots Tools Help

Pointer: | 320.757043 <idle>-0 Cpu 0 dN.2 irq enable caller=0xf67bOF parent=0x67400000F
<[+ [ -]= Marker A[ 320.6744485 320.7570437 A.B Delta: |0.0825951
312.578996 321.593161 330.60732 4

CPU O

CPU 1 1l
CPU 2 ! i
CPU3 Il |
Search: Column # * | contains - Next | Prev v |Graph follows
# CPU Time Stamp Task PID Latency Event Info =
28260589 |1 320.757039 emacs 2000 d irq_disable caller=0x420dF parent=0x67400000F
28260590 1 320.757039 emacs 2000 d irg_enable caller=0x3ee5F parent=0x67400000F
28260591 |1 320.757039 emacs 2000 d... irq_disable caller=0x3ec7F parent=0x67400000F
28260592 |1 320.757040 emacs 2000 d... irg_enable caller=0x35b0F parent=0x80009dF
28260593 |1 320.757041 emacs 2000 d... irq_disable caller=0x35ccF parent=0x80093aF
28260594 |1 320.757041 emacs 2000 preempt_disable caller=0x84b21F parent=0x84b21F
28260595 1 320.757041 emacs 2000 irqg_work_entry vector=246
28260596 1 320.757042 emacs 2000 sched_waking comm=trace-cmd pid=2240 prio=120 target_cpu=000
28260597 |1 320.757043 emacs 2000 sched_wake_idle_without_ipi cpu=0
28260598 |1 320.757043 emacs 2000 sched_wakeup trace-cmd:2240 [120] success=1 CPU:000
lo [320.757044 |<idle> |0 [dn2  [irgenable  [caller=0xf67bOF parent=0x67400000F
28260600 1 320.757044 emacs 2000 d.h. irq_work_exit vector=246
28260601 O 320.757044  <idle> 1] N.1 cpu_idle state=4294967295 cpu_id=0
28260602 1 320.757044 emacs 2000 d.h. preempt_enable caller=0x84b6bF parent=0x84b6bF
28260603 0 320.757044  <idle> 1] dN.2 irq_disable caller=0xf662cF parent=0x67400000F
28260604 0 320.757044 | <idle> 1] dN.2 irg_enable caller=0xf6650F parent=0x67400000F
28260605 |1 320.757045 emacs 2000 d... irq_enable caller=0x35b0F parent=0x8009c9F
28260606 0 320.757045 | <idle> 1] dN.1 irq_disable caller=0xf667dF parent=0x67400000F
28260607 0  320.757045 <idle> 0 dN.1 irg_enable caller=0xf66c0F parent=0x67400000F
28260608 1 320.757045 emacs 2000 d... irq_disable caller=0x35ccF parent=0x800082F
28260609 0 320.757046  <idle> 1] dN.1 irq_disable caller=0x1158cdF parent=0x67400000F
28260610 |1

320.757046 emacs 2000 d... irg_enable caller=0x4192F parent=0x67400000F
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KernelShark 0.2 Zooming

Pointer: 321.167642 Cursor: 0.0 Marker8 0.0 Marker[l] 0.0 A,B Delta: 0.0

| | Time Line =
I312,515996 321.5;38270 330,60?327‘
CPU O
CPU1 || I =
cPU 2 | || |
cPU3 L
(=
Page 1 : Search: Column: | # | contains - graph follows
# CPU |Time Stamp |Task PID Latency |Event Info =
0 1 312.578996 cyclictest 2243 .... function mutex_unlock <-- rb_simple write
1 2 312.578996 emacs 2000 d..3 function srcu_read lock <-- trace hardirqs off
2 3 312.578996 <idle> 0 d..1 function raw_spin lock <-- get next timer interrupt
3 2 312.578997 emacs 2000 d..2 irq_disable caller=0xf662cF parent=0x67400000F
4 3 312.578997 <idle> 0 d..2 function raw spin unlock <-- get next timer interrupt
5 2 312.578997 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs off
6 3 312.578997 <idle> 0 d..1l function raw spin lock irgsave <-- hrtimer get next event
7 2 312.578997 emacs 2000 d..3 function srcu_read lock <-- trace hardirgs on
8 3 312.578998 <idle> 0 d..2 function raw spin unlock irgrestore <-- hrtimer get next event
9 2 312.578998 emacs 2000 d..2 irq_enable caller=0xf6650F parent=0x67400000F
10 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs on
11 2 312.578998 ermacs 2000 d..3 function srcu read lock <-- trace hardirgs off caller
12 1 312.578998 cyclictest 2243 d.h3 irq work_entry vector=246
13 2 312.578998 emacs 2000 d..2 irq_disable caller=0x35ccF parent=0x808964F
14 3 312.578998 <idle> 0 d..2 function srcu_read lock <-- cpuidle enter state
15 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs_off caller
16 1 312.578999 cyclictest 2243 d.h3 function raw spin_lock irgsave <-- wake_up_common_lock
17 3 312.578999 <idle> 0 d..1 cpu_idle state=6 cpu_id=3
18 1 312.578999 cyclictest 2243 d.h4 function raw_spin_unlock irgqrestore <--  wake up_common_lock
19 2 312.578999 emacs 2000 d.h2 irg_work_entry vector=246
20 3 312.578999 <idle> 0 d..2 function srcu_read unlock <-- cpuidle_enter state
21 2 312.578999 emacs 2000 d.h2 function raw_spin lock irgsave <-- _ wake_up_common_lock
22 1 312.578999 cyclictest 2243 d.h3 function raw_spin lock irgsave <-- _ wake_up common_lock
23 2 312.578999 emacs 2000 d.h3 function raw_spin unlock irgrestore <-- _ wake up common_lock
24 2 312.578999 emacs 2000 d.h2 function raw spin lock irgsave <--  wake up common lock
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KernelShark 0.2 Zooming

Pointer: 320.771923 Cursor: 0.0 Markerf 0.0 Marker[l] 0.0 AB Delta: 0.0

Time Line
320.5110484 320,9‘59998
CPU O
CPU1
CPU 2
cPu3 [T |15 I N | 11111 V1 TV AT T R T
[T [ 1 |
Page 1 : Search: Column: | # w | contains - graph follows
# CPU |Time Stamp |Task PID Latency |Event Info =
0 1 312.578996 cyclictest 2243 .... function mutex_unlock <-- rb_simple write
1 2 312.578996 emacs 2000 d..3 function srcu_read lock <-- trace hardirqs off
2 3 312578996 <idle> 0 d..1 function raw_spin_lock <-- get next timer interrupt
3 2 312.578997 emacs 2000 d..2 irq_disable caller=0xf662cF parent=0x67400000F
4 3 312578997 <idle> 0 d..2 function raw spin unlock <-- get next timer interrupt
5 2 312.578997 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs off
6 3 312578997 <idle> 0 d..1 function raw spin lock irgsave <-- hrtimer get next event
7 2 312.578997 emacs 2000 d..3 function srcu_read lock <-- trace hardirgs on
8 3 312.578998 <idle> 0 d..2 function raw spin unlock irgrestore =-- hrtimer get next event
9 2 312.578998 emacs 2000 d..2 irq_enable caller=0xf6650F parent=0x67400000F
10 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs on
11 2 312.578998 ermacs 2000 d..3 function srcu read lock <-- trace hardirgs off caller
12 1 312.578998 cyclictest 2243 d.h3 irq work_entry vector=246
13 2 312.578998 emacs 2000 d..2 irq_disable caller=0x35ccF parent=0x808964F
14 3 312.578998 <idle> 0 d..2 function srcu_read lock <-- cpuidle enter state
15 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs_off caller
16 1 312.578999 cyclictest 2243 d.h3 function raw spin_lock irgsave <-- wake_up_common_lock
17 3 312.578999 <idle> 0 d..1 cpu_idle state=6 cpu_id=3
18 1 312.578999 cyclictest 2243 d.h4 function raw_spin_unlock irgqrestore <--  wake up_common_lock
19 2 312.578999 emacs 2000 d.h2 irg_work_entry vector=246
20 3 312.578999 <idle> 0 d..2 function srcu_read unlock <-- cpuidle_enter state
21 2 312.578999 emacs 2000 d.h2 function raw_spin lock irgsave <-- _ wake_up_common_lock
22 1 312.578999 cyclictest 2243 d.h3 function raw_spin lock irgsave <-- _ wake_up common_lock
23 2 312.578999 emacs 2000 d.h3 function raw_spin unlock irgrestore <-- _ wake up common_lock
24 2 312.578999 emacs 2000 d.h2 function raw spin lock irgsave <--  wake up common lock
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KernelShark 1.0 Zooming

File Filter Plots Tools Help

Pointer: | 321.220675 emacs-2000 Cpu 2 dNh. hrtimer_expire_exit hrtimer=0xffffb58cc223fe70
< + - = Marker B A.B Delta:
312.578996 321.593161 330.60732 ~
f———
T T 1
|
CrPUO I | | I | |
CPU1 i i
CPU 2 L I i
CPU3 Il |
Search: Column # * | contains - Next | Prev v |Graph follows
# CPU Time Stamp Task PID Latency Event Info =
27581632 |1 320.530305 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400000F
27581633 3 320.530305 Xorg 805 d irq_disable caller=0x35ccF parent=0x800082F
27581634 3 320.530305 Xorg 805 d... irg_enable caller=0x4192F parent=0x67400000F
27581635 |1 320.530305 emacs 2000 d... irq_disable caller=0x7 1ee50F parent=0x67400000F
27581636 |3 320.530305 Xorg 805 . sys_enter NR 47 (3a, 7fffa024dbb0, 0, a, 0, 55acBfedfdf0)
27581637 |3 320.530306 | Xorg 805 1 sys_enter_recvmsg fd: 0x0000003a, msg: 0x7fffa024dbb0, flags: 0x00000000
27581638 1 320.530306 emacs 2000 d..1 preempt_disable caller=0x71ee5aF parent=0x67400000F
27581639 1 320.530306 emacs 2000 d..1 irg_enable caller=0x71ed60F parent=0x67400000F
27581640 3 320.530306 Xorg 805 d.2 irq_disable caller=0xf678cF parent=0x67400000F
27581641 |1 320.530306 emacs 2000 d.2 irg_disable caller=0xf678cF parent=0x67400000F
27581642 |3 320.530307 | Xorg 805 d.2 irq_enable caller=0xf67b0F parent=0x67400000F
27581643 |1 320.530307 emacs 2000 d..2 irg_enable caller=0xf67b0F parent=0x67400000F
27581644 3 320.530307 Xorg 805 .1 preempt_disable caller=0x71f143F parent=0x67400000F
27581645 1 320.530307 emacs 2000 .1 preempt_enable caller=0x71ed4eF parent=0x67400000F
27581646 3 320.530308 Xorg 805 d.2 irq_disable caller=0xf662cF parent=0x67400000F
27581647 |1 320.530308 emacs 2000 d.2 irg_disable caller=0xf662cF parent=0x67400000F
27581648 |3 320.530308 Xorg 805 d.2 irq_enable caller=0xf6650F parent=0x67400000F
27581649 |1 320.530308 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400000F
27581650 3 320.530308 Xorg 805 d.2 irq_disable caller=0xf678cF parent=0x67400000F
27581651 1 320.530308 emacs 2000 ... sys_exit NR7=1
27581652 |1 320.530309 emacs 2000 ..1 sys_exit_poll 0x1
27581653 3

320.530309 Xorg 805 d.2 irg_enable caller=0xf67b0F parent=0x67400000F
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KernelShark 1.0 Zooming

File Filter Plots Tools Help

Pointer: | 320.785737

A
-5
v

Marker B A.B Delta:

320.286975 320.728993 321.171011

SRR A UNGT GV ol Y 1 ol 1 AR o T A 1 ] e 1| /1114 | 1 I ) AN 11 AT U, a1 1B G Ak LTI G SR & TH A
SR 11l Al 0 1T T i (0N 00 bl el 0 OO N Gl SSSSRSRMRRRRRRN IS ] 1A A [
ceuz (L AVPORRVIPRAPVRUMVID ORI 10 VPR B R MO OO R 0 S 0 1 O RV AN 1RO O VR AR P ALY
ceus (NN PR AP AR O PR R0 A R R 1" RO I N T 0o YR R I A
Search: Column # * | contains - Next | Prev v Graph follows
# CPU Time Stamp Task PID Latency Event Info =
26739090 3 320.286977 emacs 2000 d..4 sched_wake_idle_without_ipi cpu=2
26739091 2 320.286978 |<idle> 0 dn.2 irq_disable caller=0xf678cF parent=0x67400000F
26739092 3 320.286978 emacs 2000 d.4 sched_wakeup Xorg:805 [120] success=1 CPU:002
26739093 2 320.286978 <idle> 1] dN.2 irg_enable caller=0xf67bOF parent=0x67400000F
26739094 3 320.286978 emacs 2000 d.1 irg_enable caller=0x71ed60F parent=0x67400000F
26739095 2 320.286978  <idle> ] N.1 cpu_idle state=4294967295 cpu_id=2
26739096 3 320.286979 emacs 2000 d..2 irq_disable caller=0xf678cF parent=0x67400000F
26739097 2 320.286979 | <idle> 0 dn.2 irq_disable caller=0xf662cF parent=0x67400000F
26739098 3 320.286979 emacs 2000 d..2 irg_enable caller=0xf6 7bOF parent=0x67400000F
26739099 2 320.286979  <idle> 1] dN.2 irg_enable caller=0xf6650F parent=0x67400000F
267329100 3 320.286979 emacs 2000 .1 preempt_enable caller=0x7led4ef parent=0x67400000F
267329101 |3 320.286980 emacs 2000 d..2 irq_disable caller=0xf662cF parent=0x67400000F
26739102 2 320.286980  <idle> 1] dN.1 irq_disable caller=0xf667dF parent=0x67400000F
26739103 2 320.286980 |<idle> (1] dN.1 irg_enable caller=0xf66cOF parent=0x67400000F
26739104 3 320.286980 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400000F
26739105 2 320.286981 <idle> 1] dN.1 irq_disable caller=0x1158cdF parent=0x67400000F
26739106 3 320.286981 emacs 2000 ... kfree (vfs_writev+0xc5) call_site=ffffffff98e6ebls ptr=(nil)
267329107 2 320.286981  <idle> 1] dN.1 irg_enable caller=0x115909F parent=0x67400000F
26739108 3 320.286981 emacs 2000 ... sys_exit NR 20 =4
26739109 3 320.286981 emacs 2000 ..1 sys_exit_writev 0x4
26739110 2 320.286981 | <idle> 1] dn.1 irg_disable caller=0x718cf1F parent=0x67400000F
26739111 2 320.286982  <idle> 1] dN.1 rcu_utilization Start context switch
v
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Selecting Tasks

Plot |PID | Task [ .
[] 1938 gmain
1943 panel-22-batter Hide Pid Task =
1945 panel-16-pulsea gdbus

1949 gmain xfeed-terminal
1952 panel-20-cpugra
1953 panel-17-netloa emacs
1954 panel-18-system dconf
1970 gdbus nm-applet
1977 xfced-terminal

gdbus

2000 emacs
2037 dconf
2051 nm-applet
2118 gdbus
2239 trace-cmd
2240 trace-cmd 2242 trace-cmd
2241 trace-cmd

2242 trace-cmd

2243 cyclictest

2244 cyclictest

2245 cyclictest

2246 cyclictest

2247 cyclictest

2248 docker-containe E

trace-cmd

trace-cmd

trace-cmd

<

2243 cyclictest

<

2244 cyclictest

<

2245 cyclictest

<|

2246 cyclictest

<)

2247 cyclictest

docker-containe

OFEEEEOOO0OOOO0O0O0O0O0O0OOOODn

‘ Apply Hegancel‘ | Apply || Cancel
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KernelShark 0.2 Wake-up Latency

Pointer: 320.776702 Cursor: 320.776701 Markerf8] 320.776701 Marker[l] 320.776706 A,B Delta: 0.000005

cPuO [ L1 Ll LD LD UL L LT o || bttt el | | | | | -

cPu1 LT

cPu2 L LT L] b [ | [ 1] ]

CPU3

cyclictest-2243

cyclictest-2244

cyclictest-2245 y m n d
Page 20 I Search: Column: | # v|contains ] |1 graph foltows

# |cPu | Time stamp |Task PID  |Latency |Event Info =
28310737 0 320.776700 <idle> 0 d.hZ sched waking comm=Cyclictest pid=2244 prio=19 target cpu=oe@

28310738 2 320.776700 <idie> 0 d..1  cpuidle state=0 cpu_id=2

28310739 0  320.776701 <idle> 0 dNh3  sched wakeup comm=cyclictest pid=2244 prio=19 target cpu=A@0

28310740 2 320776701 <idie> 0 d..1  irq enable caller=ax7leabdF parent=0x67400000F

28310741 0 320776701 <idle> 0 dNhl  hrtimer_expire_exit hrtimer=axffffbsacca7d7e70

28310742 0 320776702 <idle> 0 dNhl  write_msr 6ed, value cdeb3af3oz

28310743 0 320776702 <idle> 0 dNhl  local_timer_exit vector=236
28310744 0 320776702 <idle> 0 dN.1  irq enable caller=0x35b0F parent=0x800a7dF

28310745 0  320.776703 <idle> 0 dN.2  irq disable caller=0xf678cF parent=0x67400000F

28310746 0  320.776703 <idle> 0 dN.2  irq enable caller=0xf67b0F parent=0x67400000F

28310747 0  320.776703 <idle> 0 N1 cpuidie state=4294967295 cpu_id=0

28310748 0  320.776703 <idle> 0 dN.2  irq_disable caller=0xf662cF parent=0x67400000F

28310749 0  320.776704 <idlie> 0 dN.2  irq_enable caller=0xf6650F parent=0x67400000F

28310750 0  320.776704 <idle> 0 dN.1  irq_disable caller=0xf667dF parent=0x67400000F

28310751 0  320.776704 <idle> 0 dN.1  irq_enable caller=0xf66c0F parent=0x67400000F

28310752 0  320.776705 <idle> 0 dN.1  irq_disable caller=0x1158cdF parent=0x67480000F

28310753 0  320.776705 <idle> 0 dN.1  irq_enable caller=0x115909F parent=0x67480000F

28310754 0  320.776705 <idle> 0 dN.1  irg_disable caller=0x718¢f1F parent=0x67400000F

28310755 0  320.776706 <idle> 0 dN.1  reu_utilization Start context switch

28310756 0  320.776706 <idle> 0 dN.1  reu_utilization End context switch

28310757 0  320.776706 <idle> 0 d..2 sched_switch prev_comm=swapper/@ prev_pid=0 prev_prio=120 prev_state=S ==> next comm=cyclictest next pid=2244 next prio=19

28310758 0 320.776707 <idle> 0 d..2  tib flush pages:@ reason:flush on task switch (0)

| 1l

|
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KernelShark 1.0 Wake-up Latency

File Filter Plots Tools Help
Pointer: | 320.776706 cyclictest-2245

<[+ [ -]= Marker A[ 320.7767011 320.7767069 A.B Delta: |0.0000058

cPu o RN IIIII|IIIIIIIIIIIIIIIIL_LLWHW-LHIIIII

cru1 L1111

cpu2 | ettt bl | || | ]

CPU 3

cyclictest-2243

cyclictest-2244

Search: Column # ~ | contains - Next | Prev v Graph follows

# CPU Time Stamp Task PID Latency Event Info =
320.776701 |<idle> | E yclictest:2244 [19] success=1 CPU:000
28310740 2 320.776701  <idle> 0 d.1 irgq_enable caller=0x7leabdF parent=0x67400000F
28310741 0 320.776702  <idle> 1] dNh1 hrtimer_expire_exit hrtimer=0xffffb58cc47d7e70

28310742 0 | 320.776702 |<idle> 0 dNh1 write_msr 6e0, value cdeb39f392

28310743 0 | 320.776702 |<idle> 1] dNh1 local_timer_exit vector=236

28310744 0 320.776703  <idle> 1] dN.1 irg_enable caller=0x35bOF parent=0x800a7dF
28310745 0 320.776703 | <idle> 1] dN.2 irg_disable caller=0xf678¢cF parent=0x67400000F
28310746 0 320.776703 | <idle> 1] dN.2 irq_enable caller=0xf67b0F parent=0x67400000F
28310747 0 320.776704 | <idle> o N1 cpu_idle state=4294967295 cpu_id=0

28310748 0 | 320.776704 | <idle> 0 dn.2 irq_disable caller=0xf662cF parent=0x67400000F
28310749 0 | 320.776704 | <idle> 1] dn.2 irg_enable caller=0xf6650F parent=0x67400000F
28310750 O 320.776705  <idle> 1] dN.1 irq_disable caller=0xf667dF parent=0x67400000F
28310751 0 320.776705 | <idle> 1] dN.1 irg_enable caller=0xf66c0F parent=0x67400000F
28310752 0 320.776705 | <idle> 1] dN.1 irq_disable caller=0x1158cdF parent=0x67400000F
28310753 0 320.776706  <idle> 1] dN.1 irg_enable caller=0x115909F parent=0x67400000F
28310754 0 | 320.776706 | <idle> (1] dN.1 irq_disable caller=0x718cf1F parent=0x67400000F
28310755 0 | 320.776706 |<idle> 1] dN.1 rcu_utilization Start context switch

28310756 0 320.776706  <idle> 1] dN.1 rcu_utilization End context switch

28310757 [0 [320.776707 |<idle> [0 |d.2  [sched switch ~ |swapper/0:0 [120] 5 ==> cyclict:
28310758 0 320.776707  <idle> 1] d.2 tlb_flush pages=0 reason=flush on task switch (0)

vinwdre



KernelShark 1.0 Sessions

ZI0 Filter Plots Tools Help

& open curl+o

Sessions » B Restor Last Session

[E Import Session Li=giE 320.7767069 A.B Delta: | 0.0000058

[S] Export Sassion I

cPuo A L1 LU.LULUJLLLLLLLUWW.WIIIII

cPu1 LLLLL DT (] bttt
ceu2 LLLE LT LTI | ] bttt bt ||| |

CPU 3

cyclictest-2243

cyclictest-2244

Search: Column| # ~ | contains v Next | Prev v|Graph follows

# CPU Time Stamp Task PID Laten:y Event

283107390 [320.776701 _- y 244 [19] success=1 CPU:000
28310740 2 320.776701  <idle> 1] irg_enable caller=0x7leabdF parent=0x67400000F
28310741 0 320.776702  <idle> 1] dNh1 hrtimer_expire_exit hrtimer=0xffffb58cc47d7e70

28310742 0 | 320.776702 |<idle> 1] dNh1 write_msr 6e0, value cdeb39f392

28310743 0 | 320.776702 |<idle> 1] dNh1 local_timer_exit vector=236

28310744 0 320.776703  <idle> 1] dN.1 irg_enable caller=0x35bOF parent=0x800a7dF
28310745 0O 320.776703 | <idle> 0 dN.2 irq_disable caller=0xf678cF parent=0x67400000F
28310746 0 320.776703  <idle> 1] dN.2 irg_enable caller=0xf67b0F parent=0x67400000F
28310747 0O 320.776704 |<idle> 1] N.1 cpu_idle state=4294967295 cpu_id=0

28310748 0 | 320.776704 | <idle> 1] dn.2 irq_disable caller=0xf662¢cF parent=0x67400000F
28310749 0 320.776704 | <idle> 1] dN.2 irg_enable caller=0xf6650F parent=0x67400000F
28310750 0 320.776705 | <idle> 1] dN.1 irg_disable caller=0xf667dF parent=0x67400000F
28310751 O 320.776705 | <idle> 0 dN.1 irgq_enable caller=0xf66cOF parent=0x67400000F
28310752 0 320.776705 | <idle> 1] dN.1 irq_disable caller=0x1158cdF parent=0x67400000F
28310753 0 | 320.776706 |<idle> 0 dN.1 irg_enable caller=0x115909F parent=0x67400000F
28310754 0 | 320.776706 | <idle> 1] dN.1 irq_disable caller=0x718cf1F parent=0x67400000F
28310755 0 320.776706  <idle> 1] dN.1 rcu_utilization Start context switch

28310756 0 320.776706  <idle> 1] dN.1 rcu_utilization End context switch

28310757 [0 [320.776707 |<id o [d.2 [sched switch  [swapper/0:0[120]5 ==>c

28310758 0 320.776707  <idle> 1] d.2 tlb_flush pages=0 reason=flush on task switch (0)

vinwdre



KernelShark 0.2 Zooming

Pointer: 321.167642 Cursor: 0.0 Marker8 0.0 Marker[l] 0.0 A,B Delta: 0.0

| | Time Line =
I312,515996 321.5;38270 330,60?327‘
CPU O
CPU1 || I =
cPU 2 | || |
cPU3 L
(=
Page 1 : Search: Column: | # | contains - graph follows
# CPU |Time Stamp |Task PID Latency |Event Info =
0 1 312.578996 cyclictest 2243 .... function mutex_unlock <-- rb_simple write
1 2 312.578996 emacs 2000 d..3 function srcu_read lock <-- trace hardirqs off
2 3 312.578996 <idle> 0 d..1 function raw_spin lock <-- get next timer interrupt
3 2 312.578997 emacs 2000 d..2 irq_disable caller=0xf662cF parent=0x67400000F
4 3 312.578997 <idle> 0 d..2 function raw spin unlock <-- get next timer interrupt
5 2 312.578997 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs off
6 3 312.578997 <idle> 0 d..1l function raw spin lock irgsave <-- hrtimer get next event
7 2 312.578997 emacs 2000 d..3 function srcu_read lock <-- trace hardirgs on
8 3 312.578998 <idle> 0 d..2 function raw spin unlock irgrestore <-- hrtimer get next event
9 2 312.578998 emacs 2000 d..2 irq_enable caller=0xf6650F parent=0x67400000F
10 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs on
11 2 312.578998 ermacs 2000 d..3 function srcu read lock <-- trace hardirgs off caller
12 1 312.578998 cyclictest 2243 d.h3 irq work_entry vector=246
13 2 312.578998 emacs 2000 d..2 irq_disable caller=0x35ccF parent=0x808964F
14 3 312.578998 <idle> 0 d..2 function srcu_read lock <-- cpuidle enter state
15 2 312.578998 emacs 2000 d..3 function srcu_read unlock <-- trace hardirgs_off caller
16 1 312.578999 cyclictest 2243 d.h3 function raw spin_lock irgsave <-- wake_up_common_lock
17 3 312.578999 <idle> 0 d..1 cpu_idle state=6 cpu_id=3
18 1 312.578999 cyclictest 2243 d.h4 function raw_spin_unlock irgqrestore <--  wake up_common_lock
19 2 312.578999 emacs 2000 d.h2 irg_work_entry vector=246
20 3 312.578999 <idle> 0 d..2 function srcu_read unlock <-- cpuidle_enter state
21 2 312.578999 emacs 2000 d.h2 function raw_spin lock irgsave <-- _ wake_up_common_lock
22 1 312.578999 cyclictest 2243 d.h3 function raw_spin lock irgsave <-- _ wake_up common_lock
23 2 312.578999 emacs 2000 d.h3 function raw_spin unlock irgrestore <-- _ wake up common_lock
24 2 312.578999 emacs 2000 d.h2 function raw spin lock irgsave <--  wake up common lock

vimwdre




KernelShark 0.2 Zooming

w npplications (B () & » S @E O S steven Rosteot [7av. [B](4:58, 7a%) )] 05:53
et Kernelshark(trace.dat) - X
File Filter Plots Capture Help

Pointer: 320.189436 Cursor: 0.0 Marker. 0.0 Marker. 0.0 AB Delta: 0.0

‘ Time Line B

?312.578995 321.588270 330.607327

Search: Colummn: | # w graph follows
[# Jcru |Time Stamp [Task oD [Rvent [info ——
o 1 312.578996 cyclictest l2?43 lluntlion mutex unlock <-- ro simple write
1 2 312578996 emacs 2000 function srcu read lock <-- trace hardirgs off
2 3 312.578996 <idle> 0 function raw spin lock <-- get pext timer interrupt
3 2 312.578997 emacs 2000 irq_disable caller=gxf662cF parent=0x67400000F
4 3 312578987 <idle> 0 function raw_spin unlock <-- get next timer interrupt
5 2 312578997 emacs 2000 function __srcu_read unleck <-- trace hardirqs off
6 3 312.578997 <idle> 0 function raw_spin_Lock irgsave <-- hrtimer get next event
7 2 312.578987 emacs 2000 function _ srcu read lock <-- trace hardirgs on
8 3 312578998 <idle> 0 function raw spin unlock irqrestore <-- hrtimer get next event
L] 2 312578998 emacs 2000 irg_enable caller=0xf6650F parent=0x67400000F
10 2 312578998 emacs 2000 function srcu_read unlock <-- trace hardiras_on
11 2 312.578998 emacs 2000 function _ srcu_read lock <-- trace hardirgs off caller
12 1 312578998 cyclictest 2243 Irq_work_entry vector=246
13 2 312578998 emacs 2000 irq_disabie caller=0x35ccF parent=0x800964F
14 3 312.578998 <idle> 0 function srcu read lock <-- cpuidle enter state
15 2 312.578998 emacs 2000 function _ srcu_read unlock <-- trace hardirgs off caller
16 1 312.578999 cyclictest 2243 function raw spin leck irgsave <-- _ wake up common Llock
17 3 312.578999 <idle> o cpu_idle state=6 cpu id=3
18 1 312.578999 cyclictest 2243 function raw _spin_unlock irarestore <-- wake up common lock
18 2 312.578999% emacs 2000 irq_work_entry vector=246
20. 3 312578999 <idle> 0 function srcu_read unlock <-- cpuidle enter state
21 2 312578989 emacs 2000 function raw_spin lock irgsave <-- _ wake up common lock
22 1 312.578999 cyclictest 2243 function raw_spin_lock irgsave <-- wake _up common_lock
23 2 312.578999 emacs 2000 function raw. spin unlock irgrestore <--  wake up common lock
24 2 312.578999 emacs 2000 function raw spin leck irgsave <-- wake uo_common lock

: |
= kernelshark(trace.dat) "!ﬁ Terminal - rostedt@vm... B Terminal - rostedt@vim...

4 'ﬂ? , i ‘_—l ﬁ =i Kernel Shark(../r[—les!_‘./-r

Net || cpu memlswap 1:15
ERRSE o m

vmware





KernelShark 1.0 Zooming

File Filter Plots Tools Help

Pointer: | 321.220675 emacs-2000 Cpu 2 dNh. hrtimer_expire_exit hrtimer=0xffffb58cc223fe70
< + - = Marker B A.B Delta:
312.578996 321.593161 330.60732 ~
f———
T T 1
|
CrPUO I | | I | |
CPU1 i i
CPU 2 L I i
CPU3 Il |
Search: Column # * | contains - Next | Prev v |Graph follows
# CPU Time Stamp Task PID Latency Event Info =
27581632 |1 320.530305 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400000F
27581633 3 320.530305 Xorg 805 d irq_disable caller=0x35ccF parent=0x800082F
27581634 3 320.530305 Xorg 805 d... irg_enable caller=0x4192F parent=0x67400000F
27581635 |1 320.530305 emacs 2000 d... irq_disable caller=0x7 1ee50F parent=0x67400000F
27581636 |3 320.530305 Xorg 805 . sys_enter NR 47 (3a, 7fffa024dbb0, 0, a, 0, 55acBfedfdf0)
27581637 |3 320.530306 | Xorg 805 1 sys_enter_recvmsg fd: 0x0000003a, msg: 0x7fffa024dbb0, flags: 0x00000000
27581638 1 320.530306 emacs 2000 d..1 preempt_disable caller=0x71ee5aF parent=0x67400000F
27581639 1 320.530306 emacs 2000 d..1 irg_enable caller=0x71ed60F parent=0x67400000F
27581640 3 320.530306 Xorg 805 d.2 irq_disable caller=0xf678cF parent=0x67400000F
27581641 |1 320.530306 emacs 2000 d.2 irg_disable caller=0xf678cF parent=0x67400000F
27581642 |3 320.530307 | Xorg 805 d.2 irq_enable caller=0xf67b0F parent=0x67400000F
27581643 |1 320.530307 emacs 2000 d..2 irg_enable caller=0xf67b0F parent=0x67400000F
27581644 3 320.530307 Xorg 805 .1 preempt_disable caller=0x71f143F parent=0x67400000F
27581645 1 320.530307 emacs 2000 .1 preempt_enable caller=0x71ed4eF parent=0x67400000F
27581646 3 320.530308 Xorg 805 d.2 irq_disable caller=0xf662cF parent=0x67400000F
27581647 |1 320.530308 emacs 2000 d.2 irg_disable caller=0xf662cF parent=0x67400000F
27581648 |3 320.530308 Xorg 805 d.2 irq_enable caller=0xf6650F parent=0x67400000F
27581649 |1 320.530308 emacs 2000 d..2 irg_enable caller=0xf6650F parent=0x67400000F
27581650 3 320.530308 Xorg 805 d.2 irq_disable caller=0xf678cF parent=0x67400000F
27581651 1 320.530308 emacs 2000 ... sys_exit NR7=1
27581652 |1 320.530309 emacs 2000 ..1 sys_exit_poll 0x1
27581653 3

320.530309 Xorg 805 d.2 irg_enable caller=0xf67b0F parent=0x67400000F
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KernelShark 1.0 Zooming

“w Applications \Q @ e - ) @ Q

[EEH] steven Rostedt [7a%. [B](aiss, 7a%) ) 05:55

File Filter Plots Tools Help
Pointer: | 320.197580

=< [ % | = =

<idle>-0 Cpu 2

[marker ||

Kernel Shark (../rt-tests/trace.dat)

.2 irg_enable caller=0x71ecfLF parent=0x67400000F

A8 Delta: |

321.593161

330.60732 ~

CPUO

cPU1 A L

CPU 2 0 4008 AR

Search; Columr| #

# CPU Time Stamp  Task
.28146170 .1 -320.700362 "emacs
28146171 1 320.700552 emacs
28146172 1 | 320,700363 emacs
28146173 1 320.700363 ‘emacs
28146174 1 320,700363 emacs
28146175 1 320.700364 emacs
128146176 1 320700364 |emacs
28146177 1 320700364 emacs
28146178 1 320.700364 'emacs
28146179 1 320.7003‘55 .emacs
28146180 1 |320,700365 emacs
28146181 1  320.700365 emacs
28146182 1 320.700366 'emacs
28146183 1 320.700366 'emacs
‘é8145134 1 320.700366 'emacs
28146185 1 320700366 emacs
28146186 1 320.700367 emacs
2814613.7 1 320.?003‘57 .EIT\EES
28148188 1 320,700367 emacs
28146189 1  320.700368 lemacs
28146150 1 320700368 emacs
L 320.700368 |emacs

28146191

~ | contains

PID
2000

2000

2000 ...

2000
2000
2000
2000
2000
2000
2 lJ.(] 0
2000
2000

2000 ...

2000
2000

2000 ..

2000
Zdﬂﬂ
2000
2000
2000
2000

Latency Event

d.2 irq_disable
d.2 irg_enable
1 preempt_enable
d.2 irq_disable
d.2 ira_enable
d.z irq_disable
L ] irg_enable
il preempt_disable
d.2 irq_disable
d.2 qu;eﬁable
d.2 irg_disable
d.2 irg_enable
1 preempt_enable
d.2 irq_disable
s ] irg_enable
i kmem_cache_alloc_node
d.2 irq_disable
d.z irq_enable
el presmpt_disable
d.2 irq_disable
d.2 ira_enable
d.2 irq_disable

vmware

Next | Prey v Graph follows

Info

" caller=0xf678cF parent=0x67400000F
:al|er:0xf67bbF paren(:uxaﬂmbooo}:
caller=0x7led4eF parent=0x67400000F
caller=0xf662cF parent=0x67400000F
caller=0xf6650F parent=0x67400000F
caller=0xf678¢cF parent=0x67400000F
caller=0xf67bOF parent=0x67400000F
caller=0x2619e9F parent=0x2619e9F
caller=0xf662cF parent=0x67400000F
fa"e‘r:uxfsﬁ‘m‘F paren. 0x67400000F
caller=0xf678cF parent=0x67400000F
caller=0xf67b0F parent=0x67400000F
caller=0x2619ffF parent:dxzﬁlgﬁF
caller=0xf662cF parent=0x67400000F
caller=0xf6650F parent=0x67400000F

caller=0xf678¢cF parent=0x67400000F
.Ea||E.r:(IXf67b-G.F paren‘[—ﬂx674{)i)l]ﬂm:
caller=0x25c06eF parent=0x25c06eF

caller=0xf662cF parent=0x67400000F
caller=0xf6650F parent=0x67400000F
(aller:ﬂxf_ﬁ?ﬂ(F parent=0x67400000F

,}lj kerneishark(trace.dat) |@ Terminal - rostedt@vin,

. |E Terminal - rostedt@vin. ..

(__alloc_skb+0x57) call_site=ffffffffo91c5527 ptr=0xffff0e5d3a8e8b00 bytes_req=232 bytes_alloc=256 gfp_flags=GFP_KERNEL_ACCOUNT|_GFP_RETRY_MAYFAIL node=-1





What's next after 1.0?

* libkshark.so
— The guts of KernelShark is being “modularized”
— The KernelShark application is just a “shell”
= Any tool will be able to use it

- Also will be used by Python applications (libkshark.py)

*  Will read multiple formats
— Not just trace.dat
- perf.data

— Common Trace Format (CTF)

* Plugins
- C, C++, Python

vmware




What's next after 1.0?

vmware

KernelShark

Apache

Python Script

libkshark engine

trace.dat

perf.data

CTF




What's next after 1.0?

vmware

C C++ Fortran
GCC Engine
X86 ARM PowerPC




What's next after 1.0?

* More than one view
— Plot view (what it currently is)
- Graphs

- Flame graphs (see Brendan Gregg’s presentations)

*  Will show multiple machines

— Show interactions between hosts and multiple guests

vmware



Questions?




We have time!

DEMO!

vmware
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