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1. = =0

THRE, N ERTERIST, FERERSNMRERNIT—S—PSREGRA. W fEFHEEIETE (top. mpstat, iostat, atop, Grafana),
JEMTER (netperf, fio) . RERTE (perf. strace) . JREHKIH(/proc. /sys)ZF, EEREARNDITETT. BISIMHITRTAESHER, Fiikal
Bm. W SEERNSFAEE: USE AL, 2SS NREERER. I8M0E. HRFER, KEIMEERM, WROW, SN ERIFRE, KA
FHAED. BEBMESNMNEETE, SR mstr, KEBAE.

BITOITHEN linux RxZfa, ABSEEENSER. BENEUKE, HESTENEE. BBrI—LTH perf, systemtap, ftrace, bcc 3,
£tiee. =&ttt ZA. FREUESHTEFESMNER.

« ftrace REFF RIS TES, EREM. FARFHTHEEFTEBINRZAD,
*  trace-cmd BT ftrace, trace-cmd record/report FTEEIFEE, B, MAEAIT.
*  perfrecord/script, BFRESCIFAE, BIZW. F&, HREKX, MBEAT, TREKEEIETT,
«  systemtap, RETHZIERN, SERFLAT, AZEREFR LM,
*  perf @pLSHF perl. python FIAY R, #IREARIMRERT, FEEKEIEIT.
o perf IR TR, FTUFEHRAW R, NBERL.
*  bcc, bpftrace THTE 3.10 RIZERART . ebpf A3ZHFARZ, FREMAIT. 3.10 WA perf, A3ZHF ebpf,
«  ERER, FREERK, T2MERIIRE, SENZHEE,
HNFTEEBKIETHN, EXe5H, REME, MRXAAENIE,

s KHzt7, —REBRBEXRTEH, XETEURAENRFWSERE, MTAEREENNTE, BomfEXEEE. WIEE
BRIMREE—EER,

© X5, TESERGHE. EANE, SRMSESHERMEN: perfrecord, perfscript), EEFEAEBRAL. LER, B
BRIRHEE.

© FBMST, BXREEHFERIRARINZ.

«  MEE —MRERARNR: TEESHMEE, REEMATEE. W: tcpdump —PREEF 10 5ME, BIABERTEMRS pps BIRES
[A)ER, Perf record B RBEICR 10 5EMEM, MARERTIRESFHENAZITE,

frE, BRIRBEERE perf RIZEIEO. perf-prof EHILTIE,

1.1.8F perf

[RE perf ipSANHEFT K, BARZ perf_event 821, IEFEEER,

perf-prof EF libperf 1 libtraceevent FESLINEIRAIDHTHELE, 1RIHLY perf ERIFAFHE.
. HIERNER.
o HUEEIE, ET tracepoint BULIENEI, BOEIREE.



«  HUETEMEHEL, FREFEEELE.

©  REBESARR.

« BAPTEINEZRE, BeREEA.
BIALE perf BRIE, {8 perf-prof FNEEE( perf, perf RIFHFFSIIE, STHFRERY event, SFHREEH PMU %L,
perf-prof IR MAUSTIF S ERAY tracepoint Sk, LAK:ERSY 5 FRHOTE(E pmu 44,

1.2.EF ebpf

ebpf BARNHREIBRZ, EBEMERETH. XYTEMEER, BR&SFF, perf-prof RFSH ebpf. fiEF libbpf FESEEEL bpf 127

1.3. Bfili%1iR
1.3.1. URAIRZINEE

e tracepoint, perf list tracepoint BEASEZEIFTEHRY tracepoint f,

e ftrace, T/EBR: /sys/kernel/debug/tracing/, RIZSAY

i perf,

*  kprobe, ¥EZ[]: /sys/kernel/debug/tracing/kprobe_events, PItZITEY

*  uprobe, ¥E[: /sys/kernel/debug/tracing/uprobe_events, PRI

. ebpf,
1.3.2. BiRR Ot
NFE—NRIZER, BAIZEAETHRIRE, LARKERE tracepoint /. [EFRIZEIE. 7E/proc. /sys SHATRTE.
1.4. perf-prof

RIEBE, https://github.com/OpenCloudOS/perf-prof

gﬁiﬁo yum install -y xz-devel elfutils-libelf-devel && make]



https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git/tree/Documentation/trace
https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git/tree/Documentation/trace/kprobetrace.rst
https://git.kernel.org/pub/scm/linux/kernel/git/torvalds/linux.git/tree/Documentation/trace/uprobetracer.rst
https://github.com/OpenCloudOS/perf-prof

multi-trace trace

trace profile task- profile task-state profile task-state
state breakpoint breakpoint page- breakpoint page-
page-faults faults faults ...

= etupdi s

SR

breakpoi
nt

DT
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FEIRDHT
multi-
trace

e REfL

stat syscalls task-state kmemleak profile

+
nested-
trace

+

page- Idlat-

faults loads
4

AN
top hrcount ﬁ'
licstat tibstat %

rundelay oncpu kmemprof

hrtimer num-dist

»| event

tracepoint .—

kprobe .— i ;;:)i::{:id
uprobe ‘— ::\I/:I(E?rzi:epoint) ot
pmu @— e —
N filter counter ringbuffer W, \ % J
cpYuo cpuN

BIMEZRBARSHIARE 2 832 HK.

2.1. RS

RZESDRIEBD . MR, filter, perf_event,

ebpf .
T —— PERF_SAMPLE_*
tracepoint @—————» ‘W i cpu
ip
kprobe ._ pid/tid
: - time
uprobe ._ callchain
ot @—

raw(tracepoint)
_ filter counter ringbuffer N

event

v

regs

2.1.1.5%i&

RIZSHEERERIB 5 7.
1. ebpf, bpf FEFFEILAVERE bpf_perf_event_output()E1E{E perf B ringbuffer RENEIE. HIEAIEE bof BEFECEXH.



2. tracepoint, PIZLIBESE L, H1TE! tracepoint MEYUE, MESWITIZEMHSXIMNAIREL, FTFF perf_event, EIINAY tracepoint AR
o

3. kprobe, FIZ tracepoint R, BILATEPIIZEREAHEATRIEZNIN kprobe ;. HINEEER tracepoint m—E,

4. uprobe, IR kprobe 35{Ul, {ERRTFRPSHITHGISAE.

5. pmu, BEEHEMHIR, JRE CPU BB, PMC IHEUEHEREAREE,
2.1.2 filter

tracepoint, kprobe, uprobe SRS ebpf, trace event 1TiERE. pmu BHREZIT ebpf, pmu iTiEEE,

X=NTiERE, SRARSTIERS, BHERNRERTIE, TRHIEHARME ringbuffer, #AFEER.

1. ebpf iTiERE, BILAEEHIR perf_event 7NN bpf #2R7, bpf FRFIRE] 1, STLUREERAE; bpf ZFIRE]l 0, &RIERF.
2. trace event {JiERE, PAIZAILART tracepoint RAYFEREHTITIE. REMEFRMIISHHT T —ELE,

3. pmuldiEEE. {NSZ#F user. kernel 133E,

2.1.3.perf_event

perf_event S counter F[] ringbuffer FIERS
1. counter, IT#iES, NWEMHREIREGHITITEL

2. ringbuffer, INEZEFX, BFEFHRTREHSEM. RENSEHEIC, B perf_event_attrisample_type FERIERE, HH PERF_SAMPLE_*ARENTZ
MIRIEX., BEEARRICPU, pid. tid, AIEEL. #ik. raw, FEREFEE.

perf_event {§iFH perf_event_open ZFEABFTF , FHREISHEIART . EHHEARFSENTELES . XISUHEARRFHIT mmap 182 ringbuffer, ringbuffer
AN mmap BREMHKEIRTE. PIIZASTE ringbuffer EAEHE, ﬁHF'uM ringbuffer SEENEHRE. FAFPSIEENAKAT, ringbuffer i#Zf5, BEARE
HESER, WIZSER lost IR, IBREXNEMHE. XHEARTFHIT ioct/(PERF_EVENT_IOC_SET_OUTPUT)BJLAUIZE perf_event SREERISS4
I ZEIBIAY perf_event BY ringbuffer L,

perf-prof trace -e sched:sched_wakeup,sched:sched_switch -C 0-3 r|ngbuffer E> FHE’J ‘5.‘ cpu Eﬁ’é/\ tid HFE’\JFF[’E%#Fﬁ _/\ ringbuffer, Zl[] . 7_ cpuO
e A _E3¥TFF sched:sched_wakeup, sched:sched_switch TIPSR, EIEF cpuo BY ringbuffer,
sched:sched switch  [_fd__] I - fd ] [_Fd__] perf_event_open, ioctl(SET_OUTPUT)
s e cwnt]  [ewent B EES2IRIAY, NEBFTFHSEHERNSTER, fcdTFF sched:sched_wakeup 4, BEIXZ

{HHIATE, BRET ringbuffer; BB¥JFF sched:sched_switch, SEINHEATT, IREN
sched:sched_wakeup A ringbuffer,

ringbuffer ringbuffer ringbuffer fingbuffer é/j% man perf_event_open
cpu:0 cpu:l cpu:2 cpu:3

2.2. ARE

FRFE&SD 3 85 EMIhEE. DHesT. BREDHT.



multi-trace trace BX
trace profile task- profile task-state profile task-state é
state breakpoint breakpoint page- breakpoint page- ﬁj\
page-faults faults faults ... *ﬁ.
FEIRSHT #HiE AF ML SR
percpu- multi- . rofile breakpoi
pr ate syscalls task-state kmemleak P | nt
+
i page- Idlat- N
top hrcount "::::g rundelay oncpu kmemprof faults loads ﬁ
+
A
hrtimer num-dist L g =
Cor | = =3
User

2.2.1. EfikIhse

BAtiThaea DT TiRHERARSS .

1. Help, FEIRSE, S NOITRTHEMIAEERS.

2. KIEE. HRAEN—MER, EERHiRERE.

3. RISHEMT. IR ip RERFSE. SHFMISRSTIRPSRSH#E.
4. Filter, 1SUEER,

5. Order, SEHHER, XURFFRISS(HZAIIEHER.

6. Tscconvert, SE{HATAIE ns B5HA79 tsc BYIEEL. FRTREIMAIAR,

7. Expr, RIATUmiIFEE.

8. Comm, Pid->comm BREJERSS.

9. Event-spread, SHHERE, FHHILUBIMERETHEW. BT EIMEEE.
10. USDT, FBF trace #8=\, 3TN uprobe /.,

2.2.2. 3tRE7T

DITERTTH LR O, RO, HE. AfE. B, BEHSEN. RIZE. trace,

B— "D ERITEE— MHRIZAY profiler(FIHTES). BT profiler ATLABIERIRZINIZAY prof_dev 8%, AEIAY prof_dev IR RILAEAERIAY profiler
HETLAERAER profiler, prof_dev $#2{#t profiler BIT{EIRE.

1. typedef struct monitor {

2. struct monitor *next;

3. const char *name; // 5~

4. const char **desc; // /i, JH71-h 751

5. const char **argv; // Z#J5I#%, HF-h 78
6. const char *compgen; // bash-completion
7. int pages; // #ti ringbuffer A /)

8. bool order; // default enable order

9.



10.
iLil g
12.
13.
14.
15.
16.
1.7 o
18.
(9o
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

void (*help)(struct help ctx *ctx);

int (*argc_init)(int argc, char *argv[]);

int (*init)(struct prof_dev *dev);

int (*filter)(struct prof_dev *dev);

void (*enabled)(struct prof_dev *dev);

void (*deinit)(struct prof_dev *dev);

void (*sigusr)(struct prof_dev *dev, int signum);
void (*interval)(struct prof_dev *dev);

// Profiler minimum event time. tsc or ns.
u64 (*minevtime)(struct prof _dev *dev);

// return @:continue; 1:break;
int (*read)(struct prof_dev *dev, struct perf _evsel *evsel,
struct perf_counts values *count, int instance);

/* PERF_RECORD_* */
//PERF_RECORD_SAMPLE =9,

void (*sample)(struct prof_dev *dev, union perf_event *event,
int instance);

.} profiler;
34.
35.
36.
37.
38.
39.

* Profiler device
* Contains sampling ringbuffer, environment, timer, profiler-
* specific memory, convert, order, etc.

40.struct prof_dev {

41.
42.
43,
44,
45,
46.
47.
48.
49.
50.
51.
52.
53,
54,
55.
56.

profiler *prof; // 75/7 profiler
struct perf_cpu_map *cpus; // profiler [ {FALE cpu |-
struct perf_thread map *threads; // profiler [ {1EAMFLE2GFE |-
struct perf_evlist *evlist; // profiler 77/ /57
struct timer timer; // /HlGENT#
struct env *env; // JFEHIETIZEL
void *private; // profiler # & W17
int pages; // ringbuffer A7)
struct perf_event_convert {
// tsc convert
bool need_tsc_conv; // #Z& A LIF#HF tsc
struct perf_tsc_conversion tsc_conv;
char *event_copy;
} convert;
struct order_ctx {
profiler *base;



57. profiler order;

58. struct ordered events oe;

59. } order;

60. struct prof_dev_links {

61.

62. * profiler[/option/ATTR/ATTR/.../] opens the device as a
63. * child prof_dev. Will be linked to the parent device.
64. */

65. struct prof_dev *parent;

66. struct list head child list;

67. struct list head link to parent;

68. } links;

69. struct perf_event_ forward to {

70. struct prof_dev *target;

71. struct list head source list;

72. struct list head link_to_target;

73. struct perf_record _dev *event dev;

74. } forward;

75.};

Profiler 5 prof_dev Z[BIINX R, TILABMEKIISIRE. K5,
2.2.21. profiler

BNEINTES, BPEERENX " profiler £514,
e name BN profiler N8B =F.
+ desc EMHEMER, B8 profiler NERNFIE, ATASH, —LRAIE.

o argv EXIEINSE, BRIFTEH profiler LE—EIEINSEL, B profiler SENSHAREF— N FE&E. XNEERATIES profiler
ERAZIREISE,

e pages FITFIRE profiler T{ERT, perf ringbuffer BIELAKR/N, REER 2 FIRIX,

o init ¥JtAfk. BC profiler ABARFHIEME, 72! prof_dev:private FE&., EIRTFIFFEME, FHEREE! prof_dev:eviist fE&k . H40]
LAZ profiler REBENXAY, tBalARIBEITEINSEUEIRAY.

«  filter TiERE, XFIFHNSEMHRETERM. ATLIAERE.

o deinit $588, W profiler NG NTFLEEH,

« interval EfRHIH. FATISEREMREL profiler REEHTAIEIE.

«  read IT#{E8. %5 profiler (GIBIERIATIHELESE. H prof_dev HY/ENFEAT SR AMEEBUSZEE read £201,

« sample S, 5 profiler fEIBRAFZEM, FHH profiler NERALIE, E prof_dev IEEX ringbuffer FIEHHSEIBE] sample 3.

2.2.2.2. prof _dev

prof_dev $2{it profiler B TYEINE. prof_dev Hap<S1TEINFIF.

8



perf-prof trace -e sched:sched wakeup -N 10

FIFH— prof_dev i%%&, 79 trace IRMETAEAIE,

B prof_dev FERHEHIXFIAY, AFEIMIZAILIE, prof_dev IRYTEATEE. perf_event £EPRIHEIATF, SINE epoll A, HHTHMEEWR. H
ItE, BJLAMRILE prof_dev #HEIRIZ, ATLARRIFIFHEZAN prof_dev IXER.

Comm fRSE, 1R pid->comm BIMRETRAR, FE—NHIEENR prof_dev I8, SBINTFHF, HEEEIFEWE comm (58, BHE perf-prof i
BH.
2.2.2.3. trace

trace EREADITERIT. BEREETRENSG, MUTEEMLE, —RAT profiler FFAWH, BEEMERSHRIRIGER, AESHALE
F. WTEMERON, JUEMRED.

22.24. H¥BHR

1. stat, [AIRRAATLHERARUTTERRS.

2. percpu-stat, FEIGIFRI—LEMH, FHFEEE.

3. top. NEMRIFELFEGHRIT top DT, ICFRAIFFAAREERDBIRANTERS, FHRNAKEVNETR.

4. hreount, SAEEITEER. FTLANIERE ms RESHNAERE. BTSEHREZEST, EEE—ENEPIE.
5. hrtimer, SREEFRMRE. XEERA, BHRE—TRERT, BHRERHL,

6. num-dist, BEDT. FHIRFRIIDHER, &IME, F9E, p99, &KXE.

2.2.2.5. FERDR

1. multi-trace, ZIIEEDHT, EERTHEMERSHT, FHEEENFEMHET.

2. syscalls, RFEABEMDIT. ETF multi-trace, ROHT sys_enter->sys_exit Z[EIHIZEIR,
3. nested-trace, HREAFERIDIT. BTREHIREXRREDHT, HEITE N REAIFER.
4. rundelay, VEEIEIRDHT. EF multi-trace, BaNRE filter,

2.2.2.6. Hi2

1. task-state, HFEIRE. AILAGEIHHIZ R, RD, S, D HIKESH LB R.
2. oncpu, HFBEITEML cpu k. cpu EIEfTITHRLEHAR.

2.2.27. AEFE

1. kmemleak, RTFHEDHT, SIFRRSEMRE IR, UNRBPSHIAEFSEES.
2. kmemprof, AFELEHMRDHT. BEBREIPLEEZLEESEAT.



2.2.2.8. EL

1. kvm-exit, ERIUMEERHFER,

2. kvmmmu, ERER mmu page BV ECFIENITFE,

22.29. BREH

1. blktrace, IREFHRIZEE request 5/ N ERBYEERT .

2.2.2.10. EE5iER

W EE B FBRYRR{E PMU S84,
1. profile, IEESNERENE, Cpu-cycles Eft, B PMU KHE NMI FRlEf, AESZEIKFHREMNM,
2. breakpoint, FE{HHe. ALUBHFXIENEMMIAE. B, Hif7. 11 £FTEWIENR.

3. page-faults, HURE. RIEREAKENHRTRE.
4. ldlat-loads, RHERFIHARER, EF PEBS,
5. llcstat, L3 BFRES. PR,

6. tlbstat, Tlb A7, AR,

2.2.3. RGOt

BEoir, BRIEES/MDiTRTERSER—ES 5o, FEMRA—NEK,
HBIRA multi-trace, trace AILUWEABKSOITIER, BSHMOITRITTAISEM.

2.2.3.1. multi-trace

( \ multi-trace BJLAIESS trace, profile, task-state, breakpoint, page-faults iIXJ1 1. RBIXLL profiler EHENHY,

HtATE IR R,

XL profiler BISEHFRIER multi-trace PIER, ER multi-trace BEMNSEHREEI—E, S5ERD .

2.2.3.2. trace

( \ trace AJLAIESS profile, task-state. breakpoint, page-faults IXJ11, RBEIXYL profiler EEENH, HAAYERT
R K.

1£ trace NP —HIFZ R E.
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3. EfikIhgeE

ERHTHRERE trace IXMNEREZAH profiler ER,
3.1.Help FBAIERS

BEEASYRSR, EBRENHSHS, RARANE,
3.1.1. perf-prof

ME=FrA ] I profiler,

[root@kvm ~]# perf-prof

Usage: perf-prof profiler [PROFILER OPTION...] [help] [cmd [args...]]
or: perf-prof --symbols /path/to/bin

Profiling based on perf_event and ebpf

Available Profilers:
tlbstat dTLB state on x86 platform.
breakpoint Kernel/user-space hardware breakpoint facility.
expr Expression compiler and simulator.
usdt User Statically-Defined Tracing.
kvmmmu Observe the kvm_mmu_page mapping on x86 platforms.
stat Periodic counter with lower resolution.
hrcount High-resolution counter.
event-lost Determine if any events are lost.
irg-off Detect the hrtimer latency to determine if the irq is off.
hrtimer High-resolution conditional timing sampling.
page-faults Print the user mode regs and stack when a page fault occurs.
ldlat-stores PEBS Data Address Profiling on Intel Platform.
ldlat-loads Load Latency Performance Monitoring on Intel Platform.
help Helps writing profiler commands, event attrs, event filters.
oncpu Determine which processes are running on which CPUs.
rundelay Schedule rundelay.
nested-trace Nested-event trace: delay, call, call-delay.
syscalls Syscalls latency analysis.
kmemprof Memory allocation profile. Both user and kernel allocators are supported.
multi-trace Multipurpose trace: delay, pair, kmemprof, syscalls.
blktrace Track IO latency on block devices.
top Display key-value counters in top mode.
sched-migrate Monitor system process migrations.
llcstat Last level cache state on x86 platform.
num-dist Numerical distribution. Get 'num' data from the event itself.
kvm-exit Count the delay from kvm_exit to kvm_entry.
percpu-stat Handpicked event statistics.
kmemleak Memory leak analysis. Both user and kernel allocators are supported.
watchdog Detect hard lockup and soft lockup.
task-state Trace task state, wakeup, switch, INTERRUPTIBLE, UNINTERRUPTIBLE.
signal Demo
trace Trace events and print them directly.
cpu-util Report CPU utilization for guest or host.
profile Sampling at the specified frequency to profile high CPU utilization.
split-lock Split-lock on x86 platform.

See

3.1.1.1. WREFS

perf-prof -V B7RARAS

' for more information on a specific profiler.

3.1.2. perf-prof profiler —h

B profiler SIFRURIMSEERA—HF, RBEEMA-h FILHAISE, EREMSHSIRE.

[root@kvm ~]# perf-prof trace -h

Usage: perf-prof trace [OPTION...] -e EVENT [--overwrite] [-g [--flame-graph file [-i INT]]]

11



Trace events and print them directly.

EXAMPLES
perf-prof trace -e sched:sched_wakeup -C @ -g
perf-prof trace -e sched:sched_wakeup,sched:sched_switch --overwrite

OPTION:
-C, --cpus <cpu[-cpul,... Monitor the specified CPU, Dflt: all cpu
-p, --pids <pid,...> Attach to processes
-t, --tids <tid,...> Attach to threads
--cgroups <cgroup, ... Attach to cgroups, support regular expression.
--inherit Child tasks do inherit counters.
--watermark <@-100> Wake up perf-prof watermark.
--interval <ms> Interval, Unit: ms
--output <file> Output file name
--order Order events by timestamp.
--mmap-pages <pages> Number of mmap data pages and AUX area tracing mmap pages
--exit-N <N> Exit after N events have been sampled.
--tsc Convert perf clock to tsc.
--kvmclock <uuid> Convert perf clock to Guest's kvmclock.
--clock-offset <n> Sum with clock-offset to get the final clock.
--usage-self <ms> Periodically output the CPU usage of perf-prof itself, Unit: ms
-V, --version Version info
--verbose be more verbose
-q, --quiet be more quiet
-h, --help Give this help list

FILTER OPTION:
--user-callchain include user callchains, no- prefix to exclude
--kernel-callchain include kernel callchains, no- prefix to exclude

PROFILER OPTION:
-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.
EVENT,EVENT, ...
EVENT: [/filter/ATTR/ATTR/.../]
[/option/ATTR/ATTR/.../]
[/filter/ATTR/ATTR/.../]
[/filter/ATTR/ATTR/.../]
filter: trace events filter
ATTR:
stack: sample_type PERF_SAMPLE_CALLCHAIN
max-stack=int : sample_max_stack
alias=str: event alias
exec=EXPR: a public expression executed by any profiler

C expression. See "perf-prof expr -h" for more information.
-g, --call-graph Enable call-graph recording
--flame-graph <file> Specify the folded stack file.
--overwrite use overwrite mode

3.1.2.1. OPTION

XED R AHANEINSE, XESHRIS I profiler #H—HF,

--interval <ms> Interval, Unit: ms
--output <file> Output file name
--mmap-pages <pages> Number of mmap data pages and AUX area tracing mmap pages

--exit-N <N> Exit after N events have been sampled.
--usage-self <ms> Periodically output the CPU usage of perf-prof itself, Unit:
--verbose be more verbose

-i IEERILERR. B ms,

-0 BIHHEISIE, stdout F1 stderr I HHERSHIHBIRI— NS,

-N R N B, —RATOENK.

~-usage-self JEJERMERIH perf-prof BY cpu FIRTFIHFE.

v REH, vEHRSELER. wIEHRENSES. v £EREH.

& ringbuffer X/

-m B ringbuffer K\, WARE 2 RIRIR, BEN,
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AILUSKBERARY ringbuffer, #1: -m 65536, ringbuffer #K perf-prof &G BRI ERHZ.

2024-02-18 12:19:38.243733 rundelay: lost 3836 events on CPU #24

LI lost AT, RIJFK ringbuffer, {RIFLERAVIERAME.

3.1.2.2. FILTER OPTION

XED RILIERRIEI. BESD profiler iRH.

3.1.2.3. PROFILER OPTION

XEB 72 profiler FFERIEIL. ARRY profiler AR EAE—MNMEISE, HE LIRS E.,

€ event

-« FRTISES, BAvE 2 R,

-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.
EVENT, EVENT, . ..
EVENT: [/filter/ATTR/ATTR/.../]
[/option/ATTR/ATTR/.../]

[/filter/ATTR/ATTR/.../]
[/filter/ATTR/ATTR/.../]
filter: trace events filter # £#3.5.3 WA
ATTR:

sys:name: FSXE tracepoint, kprobe. uprobe,

profiler: ¥SXE profiler, FATEAE ST,
kprobe:func: FSTE perf kprobe Z5{4, kretprobe:func: }STE perf kretprobe {4,
uprobe:func@"file": FSTE perf uprobe Z{H, uretprobe:func@"file": ISTE perf uretprobe Z14,

Perf kprobe. uprobe {4, AFE 1T ftrace #EEGIEE, H perf_event ¥JFFRTETNEIEE, perf_event KFRTEDNHEER. {BABEISTE kprobe, uprobe
BRERISE, WRFEBHF ftrace Tszl]ﬁULo

3.1.3. perf-prof —e event help

—e event help B7REHFEE). help TLANNEIGRSHIREE.

[root@kvm ~]# perf-prof -e sched:sched_wakeup

perf-prof expr -e "sched:sched_wakeup/./" {expression} [-C .] [-p .

perf-prof stat -e "sched:sched_wakeup/./[alias=./]" [--period ns] [-C

perf-prof hrcount -e "sched:sched_wakeup/./[alias=./]" [--period ns] [—

perf-prof hrtimer -e "sched:sched_wakeup/./" [--period ns] [-F freq] [- g] [-C .
perf-prof top -e "sched:sched_wakeup/./[alias=./top-by=./top-add=./key=./comm=./]1" [-k .
perf-prof num-dist -e "sched:sched_wakeup/./num=./alias=./[stack/]" [--perins] [--than .
perf-prof trace -e "sched:sched_wakeup/./[stack/]" [-g] [--flame-graph .] [-C .] [-p .

sched:sched_wakeup

name: sched_wakeup

ID: 340

format:
:unsigned short common_type; offset:0; size:2; signed:0;
:unsigned char common_flags; offset:2; size:1; signed:0;
:unsigned char common_preempt_count; offset:3; size:1; signed:0;
:int common_pid; offset:4; size:4; signed:1;

:char comm[16]; offset:8; size:16; signed:1;
:pid_t pid; offset:24; size:4; signed:

:int prio; offset:28; size:4; signed:1;

:int success; offset:32; size:4; signed:

:int target_cpu; offset:36; size:4; signed:
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print fmt: "comm=%s pid=%d prio=%d success=%d target_cpu=%@3d", REC->comm, REC->pid, REC->prio, REC->success, REC->target_cpu
EHRYESED, Wt 2 3B
BIENIERS, EFERTLMERRZEMRY profiler, LARFTLUERNEINSE, SHEMTSE,
EEES, BEUNFEREN, BTEMHERE, & trace events i9jEES.

trace -e event help B7RIETE profiler BYEE{4ESE].

[root@kvm ~]# perf-prof -e sched:sched_wakeup
perf-prof trace -e "sched:sched_wakeup/./[stack/]" [-g] [--flame-graph .] [-C .] [-p .] [-1 .

sched:sched_wakeup

name: sched_wakeup

ID: 340

format:
field:unsigned short common_type; offset:0; size:2; signed:0;
field:unsigned char common_flags; offset:2; size:1; signed:0;
field:unsigned char common_preempt_count; offset:3; size:1; signed:0;
field:int common_pid; offset:4; size:4; signed:1;

field:char comm[16]; offset:8; size:16; signed:1;
field:pid_t pid; offset:24; size:4; signed:1;
field:int prio; offset:28; size:4; signed:1;

field:int success; offset:32; size:4; signed:1;
field:int target_cpu; offset:36; size:4; signed:1;

print fmt: "comm=%s pid=%d prio=%d success=%d target_cpu=%03d", REC->comm, REC->pid, REC->prio, REC->success, REC->target_cpu

3.1.4.bash-completion

FIFE bash-comp AILAER SR BENT. RITABIEENHNT, IKITABITABI$ESIHATHE R AL,

[root@kvm ~]# perf-prof t
task-state tlbstat top
[root@kvm ~]# perf-prof trace --t
--tids <tid,...> --tsc

£ Host _EH11T yum install bash-completion Z JSBILA{#EH.

3.2. BRI R

[root@kvm ~]# perf-prof trace -e sched:sched_wakeup -N 1

2024-03-01 16:57:17.821014 swapper 0 dNh. [000] 5523186.499829 : sched:sched_wakeup : hcbs_agent_mcd:108955 [100] success=1 CPU:000
"EHRERNESIRE. EER. CEAEid. C PETFARRETIER. S SHRER cpu. CEHRRESERL. T EHRY sysiname, R FERAYE.

SRBTAIERRUIEI : d FRASKA#fT. N 3R7< NEED_RESCHED, H FRFAERECRMTANER I, h RFERUT. s RREFERTH.  JRERT
W, IR,

3.3.Attach

perf-prof {FFI—LE NS EERITH perf_event BFI0ZEI CPU., ZFE. cgroup k. B5% perf-prof TS EBNNISLIE— Attach IR,

OPTION:
-C, --cpus <cpu[-cpul,...> Monitor the specified CPU, Dflt: all cpu

-p, --pids <pid,...> Attach to processes
-t, --tids <tid,...> Attach to threads
--cgroups <cgroup,...> Attach to cgroups, support regular expression.

BJLABIANZE] cpu. pid, tid. cgroup, EBAIERE, EAAZMIINZIARE cpu £, FRE -CO-N, N 2&RAK cpu S,

3.3.1.Attach to CPU
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MyhnEl cru, RIGIIETERY CPU _EAAERIEE(H. perf_event ERME cpu BY online [ offline BHEF{ELE. RE cpu 2 online 81X cpu £ perf_event
MSFFELER, HEERESEY.

[root@kvm ~]# perf-prof trace -e sched:sched_wakeup -N 1
2024-03-01 16:57:17.821014 swapper 0 dNh. [000] 5523186.499829: sched:sched_wakeup: hcbs_agent_mcd:108955 [100] success=1 CPU:000

[root@kvm ~]# perf-prof trace -e sched:sched_wakeup -N 2
2024-03-01 16:57:39.206367 swapper 0 dNs. [002] 5523207.885203: sched:sched_wakeup: kworker/2:1H:227245 [100] success=1 CPU:002
2024-03-01 16:57:39.208370 swapper 0 dNs. [005] 5523207.887205: sched:sched_wakeup: kworker/5:2H:26095 [100] success=1 CPU:005

3.3.2. Attach to PID/TID

BigAnZEI PiD/TID, RIGHEBEIRERE ERENEG. perf_event SIRMEBIFEIENBES =1L, BIrgiZ0i0E] cou LT, HEFE L0
B9 perf_event 5, FHARFSEMG. BIrETEER, HGE cpu BY, H perf_event RS IEREESE,

HH perf-prof ¥JFF perf_event, FIRMEBIRAFERBRAFIEL, SNMEENSNSEEPSITTH— perf_event, BITREFERIE, HFE perf_event
SE01%! EPOLLHUP 54, perf-prof BREFAVFTE BITnAEEBEH , perf-prof REENERIE,

B¥IRZE! PID, SEENIZ pid THIFTBELAZ, HEIRpMINZ tid,

[root@kvm ~]# perf-prof trace -e sched:sched_stat_runtime -N 2
2024-03-01 17:15:13.315910 CPU ©/KVM 206643 d... [049] 5524261.995755: :sched_stat_runtime: comm=CPU ©/KVM pid=206643 runtime=56309 [ns] vruntime=976637489 [ns]
2024-03-01 17:15:13.320899 CPU 1/KVM 206644 d... [001] 5524262.000744: :sched_stat_runtime: comm=CPU 1/KVM pid=206644 runtime=45940 [ns] vruntime=402766090 [ns]

[root@kvm ~]# perf-prof trace -e sched:sched_stat_runtime -N 2
2024-03-01 17:12:42.055376 ksmd 691 d... [024] 5524110.735077: :sched_stat_runtime: comm=ksmd pid=691 runtime=9513 [ns] vruntime=2146799438298794 [ns]
2024-03-01 17:12:42.055404 ksmd 691 d.h. [024] 5524110.735105: :sched_stat_runtime: comm=ksmd pid=691 runtime=17765 [ns] vruntime=2146799438353096 [ns]

3.3.3. Attach to workload

MInZE!] workload, ¥53% workload HIITISFERYEE(Y., perf-prof SiE@Id fork, execvp EH\1T workload, F5ZE! workload BY pid, #53AEIINZE] pid,
BILA(ER--5&595 B perf-prof BISEIFN workload FS#L,

[root@kvm ~]# perf-prof trace -e sched:sched_switch

2024-03-01 17:17:45.198376 perf-exec 26781 d... [000] 5524413.878368: sched:sched_switch: perf-exec:26781 [120 ==> migration/0:9 [0]
2024-03-01 17:17:45.198993 sleep 26781 d... [072] 5524413.878984: sched:sched_switch: sleep:26781 [120] S sap1016:152697 [120]
2024-03-01 17:17:45.199102 sleep 26781 d... [072] 5524413.879093: sched:sched_switch: sleep:26781 [120] S swapper/72:0 [120]

3.3.4. Attach to cgroups

BFA0ZEY cgroups, H5¥E cgroup NFTEATERERNEM. WNRMIIORY pid KZZ, ATLUEIXLE pid FEZE| perf_event cgroup A, BIANELZ cgroup, FiEE
BRI EI A X EHFE RIS,

perf_event cgroup B EFENIBEEMRAHERH K.

# Example 1:
mkdir /sys/fs/cgroup/perf_event/prof
echo 205835 > /sys/fs/cgroup/perf_event/prof/cgroup.procs
cat /proc/205835/cgroup | grep perf_event
S5:perf_event:/prof
perf-prof trace -e sched:sched_stat_runtime # prof
perf-prof trace -e sched:sched_stat_runtime # IENZFRIER

# Example 2:

mkdir /sys/fs/cgroup/perf_event/profl

echo 205845 > /sys/fs/cgroup/perf_event/prof/cgroup.procs

perf-prof trace -e sched:sched_stat_runtime

perf-prof trace -e sched:sched_stat_runtime # prof, profl

cgroup HIFEENEXTF/sys/fs/cgroup/perf_event/Bx, BEIRTETLAERIENZFRIXT,, ITEZA perf_event cgroup,
3.4. 155X 1EE
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RAOSMES N RFEEE, 20 perf top RUSHITRALIE, JIEEIRISHITRALIE,
perf-prof BRISZIFAIEALIE,

1) HKRFFSFHIED. R callchain_ctx F&/7x, EX THRAWIEIXGS, AlEdlRzs. APS. ik, /5. (RBE. dso. ERK. REtk. &
MEIRIDTRAT. HREIDFRAT.

2) key-value %, LILMD key, RAILUTIRES R, FHHEME—STUL value, Fl key_value_paires &5t93%7R, —RRIBEAMLERGRIUAMER, WA
Folictk, AILADHERRESEAERER. RUUT gperftools F2{HAI HEAPCHECKE T8E, REREMNAFEHERIMEAEIER.,

3) XIGE. IBHEEIRREEI—IE. A flame_graph E{93%73x, BEBERMITERIEIN: REK. SNRELL DR, REEKNEE.
flamegraph.pl & XIEE], 51F: swapper;start_kernel;rest_init;cpu_idle;default_idle;native_safe_halt 1,

EdE]

IS 4L

--user-callchain
--kernel-callchain

include user callchains, no- prefix to exclude
include kernel callchains, no- prefix to exclude
Enable call-graph recording

Specify the folded stack file.

-g, --call-graph
--flame-graph <file>

--user-callchain ¥JFFEB SR, --no-user-callchain ARSI, --kernel-callchain 3TFFPIAZSIERL, -no-kernel-callchain XA AZSHERE,

[root@kvm ~]# perf-prof trace -e sched:sched_switch// /
2024-03-01 17:23:09.556559

ffffffff816c51a3
fFffffff816c5609
fFffffff816c4722
fFffffff816c47d3
fFFfFf£81228dc5
ffffffff8122a34d
ffffffff8122a753
ffffffff8ledidfe
00007 febfa5d5d8f
0000000000768872
0000000000768af5
00000000005e2483
00000000004 7bfff

-N 1 -t 205660
gemu-system-x86 205660 d... [001] 5524738.236860: sched:sched_switch: gemu-system-x86:205660 [120] S ==> swapper/1:0 [120]
__schedule+0x4f3 ([kernel.kallsyms])

schedule+0x29 ([kernel.kallsyms])
schedule_hrtimeout_range_clock+0xb2 ([kernel.kallsyms])
schedule_hrtimeout_range+0x13 ([kernel.kallsyms])
poll_schedule_timeout+0x55 ([kernel.kallsyms])
do_sys_poll+@xdcd ([kernel.kallsyms])

sys_ppoll+@x1ib3 ([kernel.kallsyms])

tracesys+0xe3 ([kernel.kallsyms])

ppoll+@x8f (/usr/lib64/libc-2.17.s0)
os_host_main_loop_wait+0xb2 (/usr/local/bin/gemu-system-x86_64)
main_loop_wait+0x85 (/usr/local/bin/qemu-system-x86_64)
main_loop+@x33 (/usr/local/bin/gemu-system-x86_64)

main+@x12ff (/usr/local/bin/gemu-system-x86_64)

00007febfa504555 _ libc_start_main+@xf5 (/usr/lib64/libc-2.17.s0)

{5F3-g JEINELE stack JBIE, ERRTLATTIFHEL. REMtt Nl SR, (BARERBRY profiler EBRNARH AL,

[root@kvm ~]# perf-prof trace -e sched:sched_wakeup -N 10
2024-02-20 17:01:05.229961 perf-prof 116837 dNh. 4659413.146525:
2024-02-20 17:01:05.234539 perf-prof 116837 dNh. 4659413.146527:
2024-02-20 17:01:05.234609 perf-prof 116837 dNh. 4659413.146598:
2024-02-20 17:01:05.235050 perf-prof 116837 dNh. 4659413.146669:
2024-02-20 17:01:05.235111 perf-prof 116837 dNh. 4659413.146739:
2024-02-20 17:01:05.235157 perf-prof 116837 dNh. 4659413.146810:
2024-02-20 17:01:05.235223 perf-prof 116837 dNh. 4659413.146813:
2024-02-20 17: .235271 perf-prof 116837 dNh. 4659413.146883:
2024-02-20 17: .235325 perf-prof 116837 dNh. 4659413.146957:
2024-02-20 17: .235852 perf-prof 116837 dNh. 4659413.146959:
To generate the flame graph, running THIS shell command:

:sched_wakeup:
:sched_wakeup:
:sched_wakeup:
:sched_wakeup:
:sched_wakeup:
:sched_wakeup:
:sched_wakeup:
:sched_wakeup:

pal_session:55490 [100] success=1 CPU:024
vpc_agent:69049 [120] success=1 CPU:072

pal_session:55490 [100] success=1 CPU:024
pal_session:55490 [100] success=1 CPU:024
pal_session:55490 [100] success=1 CPU:024
pal_session:55490 [100] success=1 CPU:024
vpc_agent:58181 [120] success=1 CPU:024

pal_session:55490 [100] success=1 CPU:024
pal_session:55490 [100] success=1 CPU:024
pal_ctrl:55492 [100] success=1 CPU:024

:sched_wakeup:
:sched_wakeup:

flamegraph.pl sched.folded > sched.svg

{F3-g —flame-graph file EEINERKIEE], JRFCE stdout BIERIEIR, TRACKIEEIZE, AoBEREKR, MESEMSERNEE X IEERS
3, XL file.folded T35, {s£F flamegraph.pl BRZZAEAY, svg KIGE].
SR, SIRTREMRXIEERNGS.

[root@kvm ~]# flamegraph.pl sched.folded > sched.svg
[root@kvm ~]# 1ls sched.svg
sched.svg

3.4.1. MBEEEKIEE

perf-prof trace -e skb:kfree_skb -g

-m 128 #M5iRES,

#5 600 FYEIfRRILH X IEE
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https://github.com/brendangregg/FlameGraph/blob/master/flamegraph.pl

perf-prof trace -e skb:kfree_skb -g -i 600000 -m 128

flamegraph.pl --reverse kfree_skb.folded > kfree_skb.svg

3.4.2.CPU 4gENIEE

#REEIZES CPU FIFBZRAINIGE
perf-prof profile -F 1000 -C 0,1 --exclude-user -g

#13 600 FPIEIfRHIENIGE
perf-prof profile -F 1000 -C 0,1 --exclude-user -g -i 600000

#2ERY, 15:46: 33 FOFFYA 600 FLRIKIGE
grep "15:46:33" profile.folded | flamegraph.pl > profile.svg

3.5.Filter 13828

BRISTEF 3 /DUEES: ebpf ITIEES. pmu TSRS, ftrace 1TIERS.
X=/MNTRSEERIZSIT R, RETRENEEASER ringbuffer, SIRFEMITIEE, JLURLBPSAHENSEHE, &K perf-prof BS
9 cpu iBFE.

3.5.1.ebpf ITiE=S

A#Z perf_event BJLUEIT ioct/(PERF_EVENT_IOC_SET_BPF)3KIRE bpf #2FF. bpf F2FiR[E] 1, BJLALREESEEE; bpf F2RFIRE] 0, ZIEREE, KIEX
FERUZREE, L85 perf_event IENI—MTUERS. TISIE AR ESRARISH.

HRISZFF 5 1 ebpf [TIEES.

1) --irgs_disabled, FIWrETE SR, --irgs_disabled, --irgs_disabled=1 TR AUREEFTRE, PRIFTFFRIEEEE, —-irgs_disabled=0 FTFTFF4E
SRR, CUFXIRILRAE,

2) -tif_need_resched, ¥I¥T TIF_NEED_RESCHED FRCE2&EIRE. -tif_need_resched, --tif_need_resched=1 fRiCIZBHLRNE, R KRIZBLLE
KFE, --tif_need_resched=0 ¥FRiCHRIZBELKLEIFREE, TRCIRELRIEFREE,

3) --nr_running_min, --nr_running_max, FJWf runqueue F nr_running IHFEAYEIE. HE nr_running_min <= nr_running <= nr_running_max $&{4

RERSREE, BNLIESRAE,
4)  —exclude_pid, JIVEISEHIR pid, UENHTEET PID £R1ERAE, BNILRLEERAE,

3.5.2.pmu TIEE

Wt perf IERENAS T —LEBNILIERE, TERET perf_event_attr BHERIRE.
SRUSZFF 4 4> pmu iiEER.

1) --exclude-guest, 133EiR guest HET,,

2) -—exclude-host, JIiE#E host, RSRHE guest, —RRAATFHE(L PMU,

3) --exclude-kernel, ITIEIERIZE.

4) --exclude-user, TIEIEAFZ.
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3.5.3.trace events iJiERS

B tracepoint EHHEBRTLAIZ & trace events 133E28,

[root@kvm ~]# perf-prof trace -e 'sched:sched_wakeup/ /' -N5
2024-02-20 16:37:52.803432 swapper 0 dNs.
2024-02-20 16:37:52.815405 swapper 0 dNs.

[e00] 4658020.718621: sched_wakeup: ksoftirqd/0: [120] success=1 CPU:000
[e00] 4658020.730621: sched_wakeup: ksoftirqd/0: [120] success=1 CPU:000
2024-02-20 16:37:52.826069 swapper 0 dNs. [000] 4658020.741301: sched_wakeup: ksoftirqd/@: [120] success=1 CPU:000
2024-02-20 16:37:53.199170 swapper 0 dNs. [000] 4658021.114245: sched_wakeup: ksoftirqd/@: [120] success=1 CPU:000
2024-02-20 16:37:53.239853 vstationd 105401 dN.. [000] 4658021.155079: sched_wakeup: migration/@:  [@] success=1 CPU:000

/pid<10/, pid<10 FiTigeE, LUEFTAE pid NT 10 4. pid FECREEMEE. 253130 L5
TR LAERRIEER: &&, ||, ==, 1=, <, <=, >, >=, &, ~, FHSERZME: 5. Event filtering

BRTSHFESON, REEOASTT 2 MR CPU, COMM, cpu, comm, SHEMAFLE cpu. comm FERES, EAASHI CPU. COMM,

[root@kvm ~]# perf-prof trace -e sched:sched_wakeup/

2024-12-06 09:58:48.080745 ps 57415 dNs. [ 3326918.181235: sched_wakeup: ksoftirqd/@:3 [120] success=1 CPU:000
2024-12-06 09:58:48.080851 ps 57415 dnh. [ 3326918.181341: sched_wakeup: sshd:55809 [120] success=1 CPU:000
[root@kvm ~]# perf-prof trace -e sched:sched_wakeup/ -N 2

2024-12-06 10:02:03.353338 atop 9666 d.h. [ 3327112.996179: sched_wakeup: pal_session:134512 [100] success=1 CPU:072
2024-12-06 10:02:03.353732 atop 9666 d.s. [ 3327112.996571: sched_wakeup: rcu_sched:11 [120] success=1 CPU:072

3.6.0rder

--order Order events by timestamp.

ERIA profiler EABRHEFRY, BIHANEGMARIZIEHEFERN., XEEZRTZ ringbuffer SEHY, B ringbuffer NIVSEAEEE RN, £
A ringbuffer NEHAREFH. TAIER, S—IRGEEEST— ringbuffer, BAMET—, XEFIEINE, SEEHHIN profiler BT Z2ELRF.

[root@kvm /datal# perf-prof trace -e sched:sched_wakeup -N 1000

2024-02-20 19:24:21.035817 virsh 84247 dNh. 4668008.960201: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-20 19:24:21.035834 virsh 84247 dNh2 4668008.960270: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-20 19:24:21.035852 virsh 84247 dNh2 : :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-20 19:24:21.035864 fping 84249 d.h. : :sched_wakeup: perf-prof:84227 [120] success=1 CPU:048
2024-02-20 19:24:21.035877 fping 84249 dNH. 4668008 .959904 : :sched_wakeup: hcbs_cli_acce0:58199 [100] success=1 CPU:048
2024-02-20 19:24:21.035892 fping 84249 dNsil 4668008.959927: :sched_wakeup: ksoftirqd/48:344 [120] success=1 CPU:048

2024-02-20 19:24:21.042673 perf-prof 84227 d... 4668008.967215: :sched_wakeup: perf-prof:84227 [120] success=1 CPU:048
2024-02-20 19:24:21.042686 perf-prof 84227 d... 4668008.967229: :sched_wakeup: perf-prof:84227 [120] success=1 CPU:048
2024-02-20 19:24:21.042698 perf-prof 84227 d... 4668008.967240: :sched_wakeup: perf-prof:84227 [120] success=1 CPU:048
2024-02-20 19:24:21.042714 swapper dNh. 4668008.959922: :sched_wakeup: sap1016:152682 [120] success=1 CPU:072
2024-02-20 19:24:21.042731 swapper dNh. 4668008.960253: :sched_wakeup: exec_agent:57312 [120] success=1 CPU:072
2024-02-20 19:24:21.042745 swapper dNh. 4668008.960256: :sched_wakeup: time_ticker:70562 [139] success=1 CPU:072

MI024]tJ35aZ (048], BJIEIM 4668008.960342 LJ#EZE! 4668008.959811, AZIMFFAI. M048]tIHaZI[072]RY, tBAZIRFEY.
1EE--order 5%, AJLASEEHZATEIHER.

[root@kvm /datal# perf-prof trace -e sched:sched_wakeup -N 1000

2024-02-20 19:29:26.035667 swapper 0 dNh. [024] 4668313.938878: :sched_wakeup: pal_ctrl:55492 [100] success=1 CPU:024
2024-02-20 19:29:26.035757 swapper 0 [024] 4668313.938881: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-20 19:29:26.035797 swapper 0 dN.. [048] 4668313.938888: :sched_wakeup: perf-prof:117527 [120] success=1 CPU:048
2024-02-20 19:29:26.035813 swapper (%] [024] 4668313.938958: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-20 19:29:26.035828 swapper (2] . [048] 4668313.938966: :sched_wakeup: perf-prof:117527 [120] success=1 CPU:048
2024-02-20 19:29:26.035903 swapper 0 [024] 4668313.939019: :sched_wakeup: pal_main:55444 [100] success=1 CPU:024
2024-02-20 19:29:26.035920 swapper (] [

2024-02-20 19:29:26.035933 swapper (] [

3.6.1. HER[RIZ

B4 ringbuffer WEYEMENARBFAY. FITEA ringbuffer (IBRRYE, HEFRFTENS ringbuffer B NEM, HUTRIMEREF. SBH&/\RY
SME, BNFEXIN ringbuffer (I T—PE4, HCERGEHENSH, HEIFTE ringbuffer 225,

RMERERR, REIER ringbuffer FISHEHRITHIF, TLUBRSMHEN, RREMERRE ringbuffer LRSI, HLIBRBDEM lost,

024] 4668313.939022: :sched_wakeup: iscsid:50190 [110] success=1 CPU:024
024] 4668313.939023: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024

3.7.Convert
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--tsc Convert perf clock to tsc.

--kvmclock <uuid> Convert perf clock to Guest's kvmclock.
--clock-offset <n> Sum with clock-offset to get the final clock.

AR BIELZE ns NERMAY, FRKERZAY local_clock(), X/MNTEIELERAZH tsc FHREEIR. ALY, TTLATE perf-prof NEEEIAMA] tsc
Af$d, {FERE--tsc A LUBSEAHIRTBIZETEEE S tsc BT$p, {FER--kvmclock TJLIBSEAHIRTBIREEIRA Guest BF$d, {#FE--clock-offset <n>j%k
I, mILASREEIRERYIRTEENNRTE.

RIhaE, TERTEMSSR, 2% 621 W7,

3.8.Expr

TIATGmiFERR. perf-prof AR HESFEFRARIATURM—LEBEAITE,

perf-prof top -e 'sched:sched_stat_runtime//top-by=" "/alias=run(us)/' -C @ -i 1000
perf-prof top -e 'skb:kfree_skb//key=protocol/comm= /' -m 32

perf-prof top -e 'sched:sched_process_exec//comm=" "/' --only-comm
perf-prof kmemleak --alloc 'kmem:mm_page_alloc//ptr=page/size= /stack/' --free kmem:mm_page_free//ptr=page/stack/ -m 256 --order

ExXEEBTEaES, BERATEIREN (ns->us, order->bytes) , HLICHIUIEEIEANTFS (ip->ksymbol) , EETLISREX_ data_loc HI7SZREXT
NAYFFFER, SR ZERIRENE, BH—LSRT profiler FIRERLIE.

XERAARERFASIHER, SRENCRES, FEUMTRES, BRER. [TRIESCERINMREES, IFx86. arm 5L,

trace AJLARIAS exec BIERFITRIAL.

[root@kvm ~]# perf-prof trace -e 'sched:sched_wakeup//exec=" -
2024-02-21 10:00:12.590996 swapper 0 dNh. [000] 4720560.564667: sched:sched_wakeup: vpc_sflow_agent:70632 [139] success=1 CPU:000

PID=706320 LO PRIO
2024-02-21 10:00:12.591086 swapper 0 dN.. [048] 4720560.564669: sched:sched_wakeup: perf-prof:28183 [120] success=1 CPU:048
PID=281830 HI PRIO

TED pid*10, FFURRILIER.

4T perf-prof expr —h B BRFRIATSHFANE BTN E R EL. BRIFFER C IZERFERT, BN 4 NEREEL: printf, ksymbol, ntohl,

ntohs,

[root@kvm ~]# perf-prof expr -h

Operators
Precedence Operator Description
1 ++ -- Suffix/postfix increment and decrement
() Function call
[1 Array subscripting
++ == Prefix increment and decrement
Unary plus and minus
I~ Logical NOT and bitwise NOT
Cast
Indirection (dereference)
Address-of
Size-of
Multiplication, division, and remainder
Addition and subtraction
Bitwise left shift and right shift
For relational operators < and <= respectively
For relational operators > and >= respectively
For relational = and != respectively
Bitwise AND
Bitwise XOR (exclusive or)
Bitwise OR (inclusive or)
Logical AND
Logical OR
13 Ternary conditional
14 Simple assignment
15 o Comma

10
11
12

Il v— 2 — > |
. — 2

Built-in Functions
int printf(char *fmt, args...)
Prints args according to fmt, and return the number of characters
printed, args can take up to 6 variable parameters.

char *ksymbol(long addr)
Get the kernel symbol name according to addr, and return a string.
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int ntohl(int netlong)
short ntohs(short netshort)
These functions convert network byte order to host byte order.

int strncmp(const char *s1, const char *s2, long n)
Compare two strings.

PROFILER OPTION:
-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.
EVENT, EVENT, . ..
EVENT: sys:name[/filter/ATTR/ATTR/.../]
profiler[/option/ATTR/ATTR/.../]

filter: trace events filter

ATTR:
exec= : a public expression executed by any profiler
top-by= : add to top, sort by this field
top-add= : add to top
comm= : top, show COMM
ptr= : kmemleak, ptr field, Dflt: ptr=ptr
size= : kmemleak, size field, Dflt: size=bytes_alloc
num= : num-dist, num field
key= : key for multiple events: top, multi-trace

C expression. See ° * for more information.

3.9.Event-spread

SHERE, TUBSHBEMNBEREIRI—IRELELE. BRIEZERTEMIZR. BTE Guest BHHEIBEE] Host 4L,

-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.

EVENT, EVENT, ...

EVENT: sys:name[/filter/ATTR/ATTR/.../]
profiler[/option/ATTR/ATTR/.../]

filter: trace events filter

ATTR:
=[IP]:PORT: push events to the local broadcast server IP:PORT
=chardev: push events to chardev, e.g., /dev/virtio-ports/*
=file: push events to file
=[IP]:PORT: pull events from server IP:PORT
=chardev: pull events from chardev
=file: pull events from file

FEET push ] pull BEFRERBE(H. HEISZIEF: [IP:]JPORT, chardev, file,

[root@kvm ~]# perf-prof trace -e sched:sched_wakeup//
Listen at 0.0.0.0:9900

Accept client 127.0.0.1:35258

Client hangs up 127.0.0.1:35258

[root@kvm ~]# perf-prof trace -e sched:sched_wakeup// -N 5

Connected to 127.0.0.1:9900

2024-02-21 10:17:10.830698 swapper 0 dNh. 4721578.471508: sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000
2024-02-21 10:17:10.830808 swapper 0 dNh. 4721578.471627: sched_wakeup: time_ticker:70562 [139] success=1 CPU:000
2024-02-21 10:17:10.830887 swapper 0 dNh. 4721578.471912: sched_wakeup: sap1016:152682 [120] success=1 CPU:000
2024-02-21 10:17:10.830963 swapper 0 dNh. 4721578.472124: sched_wakeup: iscsid:50190 [110] success=1 CPU:000
2024-02-21 10:17:10.831039 swapper 0 dNh. 4721578.472563: sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000
Disconnect from 127.0.0.1:9900

push=9900, £ ¥Nfr 9900 i, FHE sched:sched_ IEERTBIERER 9900 im M Fim. pull=9900, ZEREZ! 9900 iml, MARSS IR
IRENEH. GIRE, RHHKRE Guest,

push=chardev B4 BEIRBESZ 3 virtio-serial ZFIRES, FEFT Guest ] Host &5,

3.10. Perf kprobe, uprobe

J&81d perf kprobe, uprobe AJLARIERIRERPIFZSHIFAFSEREL, BRSPS 5588 ftrace kprobe, uprobe 244,

[root@VM ~]# perf-prof trace -e kprobe:try_to_wake_up/ / -N 2

2024-12-06 10:29:40.872085 swapper 0 d.h. [001] 16590546.108897: kprobe:try to_wake_up: (@xffffffff810ba2a0)

2024-12-06 10:29:40.872106 YDService 2026448 .... [001] 16590546.108918: kprobe:try_to_wake_up: (@xffffffff810ba2a0)

[root@VM ~]# perf-prof trace -e 'kretprobe:try_to_wake_up/ /' -N 2

2024-12-06 10:30:18.612689 ps 3532435 d... [015] 16590583.849505: kretprobe:try_to_wake_up: (@xffffffff81l0bag42 <- oOxffffffff8leba2a0)
2024-12-06 10:30:18.613277 ps 3532435 d.s. [015] 16590583.850093: kretprobe:try_to_wake_up: (@xffffffff8leba8a5 <- Oxffffffff8leba2a0)
[root@VM ~]# perf-prof trace -e 'uprobe:printf@"/1lib64/libc.so.6"' -N 2

2024-12-06 10:26:48.717332 perf-prof 3528770 .... [006] 16590373.954121: uprobe:printf: (0x7f11@de5d8b0)

2024-12-06 10:26:48.717361 perf-prof 3528770 .... [006] 16590373.954151: uprobe:printf: (©x7f11@de5d8b0)

[root@VM ~]# perf-prof trace -e 'uretprobe:printf@"/1ib64/libc.so.6"' -N 2




2024-12-06 10:27:04.863339 perf-prof 3528859 .... [005] 16590390.100132: uretprobe:printf: (0x42711f <- ©x7efed4fe518b0)

2024-12-06 10:27:04.863362 perf-prof 3528859 .... [005] 16590390.100155: uretprobe:printf: (0x41a98d <- ©x7efed4fe518b0)

REMRANZSE. Y, perf kprobe, uprobe S4BT LA{#E trace events 133888, 3235 help F3E1.

3.11. USDT

usdt RFRFSHEFSSHE trace |, WIFZGFHIE. note.stapsdt section 7, f#HTIZ section, BUEEH uprobe BEAJLARRERFFZ&HAAT,
ERTHRME 3 1N IheE:

1) list, FUH elf SZ{4AHY usdt,

2) add, FIFS usdtZ¥i0 uprobe /=, &Y profider:name T R(FEF.

3) del, MHIBREFRINAY uprobe =,

# Example:

perf-prof libc:memory_malloc_retry@/usr/1ib64/libc.so.6 -v
perf-prof trace -e libc:memory_malloc_retry

HRIESZHF x86 #l arme4 EH,

Exploring USDT Probes on Linux
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4. 3T

PHTERTTREI R 2 3K

s NEBHDITERT: TREEM-« IBESM, —RREEA ebof. B pmu EANESMHR, BAJLUER tracepoint EAZEHR,
¢ IEEBHDTERIT: FEER-« FRTUEESRM.

Bid-h FEIREE XSy, iR5-e IBIRIERRESH.

411189

4.1.1. Stat

Stat BFRITSEHRIREIRE, FEEISTE tracepoint, kprobe, uprobe 4R,

IS AL

-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.
EVENT, EVENT, ...
EVENT: sys:name[/filter/ATTR/ATTR/.../]
profiler[/option/ATTR/ATTR/.../]
filter: trace events filter
--period <ns> Sample period, Unit: s/ms/us/*ns
--perins Print per instance stat

[root@kvm ~]# perf-prof stat -e sched:sched_wakeup,sched:sched_switch,raw_syscalls:sys_enter
2024-02-21 14:57:43.999022

| sched_wakeup |sched_switch|sys_enter|

| 50071 192755 |319521

2024-02-21 14:57:44.999142

| sched_wakeup |sched_switch|sys_enter|

|54114 |101337 |213022

2511 sched_wakeup, sched_switch, sys_enter S AHEIREL. EOABEIERR: 170, BUAMINOZIFRA cpu L.

[root@kvm ~]# perf-prof stat -e sched:sched_wakeup,sched:sched_switch,raw_syscalls:sys_enter
2024-02-21 15:01:53.420094

|sched_wakeup |sched_switch |sys_enter

|9560 10397 9488 9556 11748|18244 19403 17912 17567 22612|18699 29814 24491 76547 40879|
2024-02-21 15:01:54.420150

| sched_wakeup | sched_switch | sys_enter

|9552 10111 9797 9503 10435|18399 19586 18531 18236 20161|17211 16476 30952 13824 29270|

—period JIEIUEE LT AR, 200ms IEEN—RITERRE, WdER: 1. SMaHERA, HSNTET s R, SEREET.

[root@kvm ~]# perf-prof stat -e sched:sched_wakeup,sched:sched_switch,raw_syscalls:sys_enter --period 100ms
2024-02-21 15:08:19.576123
sched:sched_wakeup 5048| 4911| 5730| 5677| 5600| 5606| 5218| 5750| 783@| 6062 | total 57432
sched:sched_switch 9717| 9348|10647|10457| 9832| 9831| 9339|10524|14335|11287 | total 105317
raw_syscalls:sys_enter 7125|10153|15032|12449]|29675|34296|33333]|22198|46557]|13945 | total 224763

EfRASEL 10 XitE, SEEER.

—interval IREITELEFE: 1000ms, iTEUEHA: 100ms. —PitHEL

[root@kvm ~]# perf-prof stat -e sched:sched_wakeup,sched:sched_switch,raw_syscalls:sys_enter --period 10@0ms -i 1000
2024-02-21 15:12:22.384888

[000] sched:sched_wakeup  624| 505| 480| 514| 466| 493| 433| 371| 1288| 786 | total 5960
[000] sched:sched_switch  884| 858| 852| 909| 829| 754| 640| 748| 1647| 1480 | total 9601
[@00] raw_syscalls:sys_enter 17890| 1270| 3198| 8467| 165@| 3111| 1259| 683]10205| 2158 | total 49891
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[e01] sched:sched_wakeup 17| 17| 1e| 18| 15| 20| 22| 18] 17| 18 | total 178

[e01] sched:sched_switch 28| 28| 28| 29| 25| 30| 35| 28] 28| 28 | total 287

[@01] raw_syscalls:sys_enter 0| 0| 0| 0| 0| 0| 0| 0| 0| 0 | total @

-CIREMINE] cPu, -p IREMIMNEIHIE, —perins EIHENSLAIRGTTHEER, MIONZ cPu, SEFIFE cPu, BINNEIHE, SEAIFE

[root@kvm ~]# perf-prof stat -e 'sched:sched_wakeup/
2024-02-21 16:55:58.578773

[CPU] |sched_wakeup |sched_switch |

[e00] |1087 926 1128 945 615 |

[e01] | |84 74 187 91 8@ |
[e02] |o 0 ] 0 o |

/,sched:sched_switch// /' --period 200ms -i 1000

--perins

BEIE,

IR E trace events 133EE8F0 cpus B, sched_wakeup RiF7E target_cpu==0 FYZE4, BRHINOZE] cpus=0,2 L,

& R

--period 100ms -i 1000, LA 100ms JOEIEAMESEEN 48RS, SEEN 10 R ZfEHiH—
BB cpu iHESFS.

\ V7.

KRB, WNER--period IREMAEEEK, =

sched_switch >

SIS

RPFO0EY cpus=1 L,

EE)@R, perf-prof

FITSHRIRERE, FEATHAMLESM., W EUIER, Ftit kvmkvm_exit BIRERE, FIHFERHFERRRAERE,

4.1.2.Percpu-stat

percpu-stat tBERTREHAITER, EAFEEESM, NEMBE T —L5=M4.
& AEFHF

PERF_COUNT_SW_CONTEXT_SWITCHES PERF_COUNT_SW_CPU_MIGRATIONS
PERF_COUNT_SW_PAGE_FAULTS_MIN  PERF_COUNT_SW_PAGE_FAULTS_MAJ
irq:irqg_handler_entry irq:softirqg_entry
timer:hrtimer_expire_entry workqueue:workqueue_execute_start
kvm:kvm_exit net:netif_receive_skb
net:net_dev_xmit net:napi_gro_receive_entry
kmem:mm_page_alloc compaction:mm_compaction_migratepages
migrate:mm_migrate_pages vmscan:mm_vmscan_direct_reclaim_begin
writeback:wbc_writepage filemap:mm_filemap_add_to_page_cache
raw_syscalls:sys_enter power:cpu_idle

[root@kvm ~]# perf-prof percpu-stat -C 0-1
2024-02-21 17:08:22.683186

[CPU] SOFT csw cpu-mig minflt majflt hardirq softirq hrtimer workqueue KVM exit NET recv xmit gro

[000] 10147 401 9728 (2] 102 1683 5016 127 (2] (2]
[001] pL) 3 (%] (2] (2] 340 110 103 67 i
[ALL] 10396 404 9728 (2] 102 2023 5126 230 67 i

--syscalls IEINA] LABZEI R A TERIREL.

4.1.3.Top

8 65 3691
1 o (2]
9 65 3691

(2]
(2]
(2]

Top, MEHFREITIHESHT. BFRIFTEIEERDAIRZATTEES, FHEREVNESIETR.

JEINSEL

-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.

EVENT, EVENT, . ..
EVENT: sys:name[/filter/ATTR/ATTR/.../]

profiler[/option/ATTR/ATTR/.../]
filter: trace events filter

(2]
(2]
(2]

MM alloc compact reclaim migrate

(2]
(2]
(2]

PAGE cache WB pages idle

(2]
P

0 5204
0 250
0 5454

ATTR:
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=EXPR: add to top, sort by this field
=EXPR: add to top
=EXPR: top, show COMM
=EXPR: key for multiple events: top, multi-trace

EXPR:
C expression. See "perf-prof expr -h" for more information.
-k, --key <str> Key for series events
--only-comm top: only show comm but not key

{8 tracepoint, kprobe. uprobe {EASEMIR. HHRABRITTELCTLAER stat SkK&it. {RIR sched:sched_wakeup 4, 18T stat HITEARSE
1000 JR,

name: sched_wakeup

ID: 340

format:
:unsigned short common_type; offset:0; size:2; signed:0;
:unsigned char common_flags; offset:2; size:1; signed:0;
:unsigned char common_preempt_count; offset:3; size:1; signed:0;
:int common_pid; offset:4; size:4; signed:1;

:char comm[16]; offset:8; size:16; signed:1;
:pid_t 3 offset:24; size:4; signed:1;

:int ; offset:28; signe 3

:int success; offset:32; size:4; signed:

:int H offset:36; size:4; signed:

v \ILAR 1 #A sched_wakeup IEEERIAE] pid HFESEIT 1000 )R, EHILEE pid 234 £ 500 )R, MAEE pid 235 £+ 300 7K, MREE pid 236 £ 200 )R,

v AETLAR 1 #PW sched_wakeup MREEHFERIARI AR ILLT 1000 %, EMEEE prio=120 £ 900 )%, MEEE prio=125 £ 80 J%, IREE prio=139
1t 20K,

v BETLA 1 #PA sched_wakeup IREZHIZEIARERIBEFR CPU 21t 1000 X, HHIREES target_cpu=0 £ 400 )X, IEEEZ! target_cpu=2 it 300
IR, MREEZ target_cpu=3 it 300 /K,

AJLAEE sched_wakeup EHHRIEARRIRIFER, WIFDAT 3 XABRIHEER. X MERTLAUER top KO,

[root@kvm ~]# perf-prof top -e sched:sched_wakeup// / -N 10 -vv | tee
top: enabled after 4751047.460671

2024-02-21 18:28:19.465189 ps 41458 dNh.
2024-02-21 18:28:19.465268 ps 41458 dNh.
2024-02-21 18:28:19.465281 ps 41458 dNh.

024
024
024
024

[ ] 4751047.460718: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
[ ] 4751047 .460784: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
[ ] 4751047 .460873: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-21 $28:19.465292 ps 41458 dNh. [ ] 4751047.460939: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-21 :28:19.465301 ps 41458 dNh. [024] 4751047.461020: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-21 :28:19.465309 ps 41458 dNh. [024] 4751047.461085: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-21 18:28:19.465316 ps 41458 dNh. [024] 4751047.461155: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-21 18:28:19.465323 ps 41458 dNh. [024] 4751047.461212: :sched_wakeup: pal_ctrl:55492 [100] success=1 CPU:024
2024-02-21 18:28:19.465330 ps 41458 dNh. [024] 4751047.461213: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-21 18:28:19.465338 ps 41458 dNh. [024] 4751047.461287: :sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-21 18:28:19.466281 perf-prof - 18:28:19 sample 10 events
PID SCHED_WAKEUP
55490 9
55492 1

18XE key=pid BN2IRIE pid IARRIE, FIMIIITEL. SR 10 MNEH, HA pid=55490 #EIGEE 9 IR, 55492 HEIGHEE 1K,

[root@kvm ~]# perf-prof top -e sched:sched_wakeup// / -N 1000 | tee
2024-02-21 18:46:47.127502 perf-prof - 18:46:47 sample 1000 events
PRIO SCHED_WAKEUP
100 801
120 132
139 41
110 24
125 2
[root@kvm ~]# perf-prof top -e sched:sched_wakeup// / -N 1000 | tee
2024-02-21 18:47:13.474917 perf-prof - 18:47:13 sample 1000 events
TARGET_CPU SCHED_WAKEUP
24 623
48 157
0 129
72 91

Key=prio, THEIAREMLTCHHFEMIGEERNREL. 5T 100 #IERE 801 )R, 5., it 1000%, MAKEIINHEF, Key=target_cpu, ITEUHTEWIE
FEZIARE BHR cpu BUREL. DREER] cPu24 £ 623K, &, it 1000%, MKEINEEFI,
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AR R T2,

8B/R comm, (EFESEH_EFIN comm=EXPR BHERTLAER comm, LR key BB PID & X,

[root@kvm ~]# perf-prof top -e sched:sched_wakeup//key=pid/ / -N 10 -vv | tee
top: enabled after 4811521.668407

2024-02-22 11:16:13.625316 swapper
2024-02-22 11 .625353 swapper
2024-02-22 11:16:13.625368 swapper
2024-02-22 11 .625375 swapper
2024-02-22 11:16:13.625381 swapper
2024-02-22 11 .625387 swapper
2024-02-22 11:16:13.625394 swapper

dnh. [
dnh. [
dnh. [
dnh. [
dNh. [024] 4811521.668713: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
dNh. [024] 4811521.668778: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024

[

[

[

[

024] 4811521.668449: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
024] 4811521.668515: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
024] 4811521.668581: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
024] 4811521.668632: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024

dNh. [024] 4811521.668843: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-22 11:16:13.625400 swapper dNh. [024] 4811521.668909: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-22 11:16:13.625404 swapper dNh. [024] 4811521.668972: sched:sched_wakeup: pal_ctrl:55492 [100] success=1 CPU:024
2024-02-22 11 :13.625409 swapper 0 dNh. [024] 4811521.668973: sched:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
2024-02-22 11 .626221 perf-prof - 11:16:13 sample 10 events
PID SCHED_WAKEUP
55490 9 pal_session
55492 1 pal_ctrl

O OO0

pal_session FEHRIRER 9 /X, pal_ctrl ZLAEHEIRES 1 0K,

AR key RFEF PID & X, ATLUSHE--only-comm %R, RER comm, LR key 1 comm EFENERE—1E, key 1 comm BILAEBARESS PID
X,

[root@kvm ~]# perf-prof top -e 'irq:irq_handler_entry//key=irq/ /' -N 10 -vw | tee
2024-02-22 11: 8.459274 swapper 0 d.h. [000] 4811896.186286: :irg_handler_entry: irq=38 name=eth@-0
2024-02-22 459344 swapper (2] [000] 4811896.194583: :irq_handler_entry: irq=38 name=eth@-0
2024-02-22 459351 swapper 0 [e00] 4811896.201713: :irq_handler_entry: irq=38 name=etho-0
2024-02-22 459356 swapper 0 [e00] 4811896.204072: :irq_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e:00.1
2024-02-22 459377 swapper 0 [000] 4811896.204223: :irq_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e:00.1
2024-02-22 459384 swapper (2] [000] 4811896.204310: :irq_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e:00.1
2024-02-22 459391 swapper (2] [000] 4811896.206461: :irq_handler_entry: irq=38 name=eth@-0
2024-02-22 459395 swapper (2] [000] 4811896.219301: :irq_handler_entry: irq=38 name=eth@-0
2024-02-22 459399 gos_agent 53713 . [000] 4811896.219705: :irq_handler_entry: irq=38 name=etho-0
2024-02-22 459404 swapper 0 d.h. [000] 4811896.226593: :irq_handler_entry: irq=38 name=etho-0
2024-02-22 11:22:28.460250 perf-prof - 11:22:28 sample 10 events
IRQ_HANDLER_ENTRY (CHAR *)&COMMON_TYPE+NAME_OFFSET
7 ethe-o
3 mlx5_cmd_eq@pci:0000:5e:00.1

[root@kvm ~]# perf-prof top -e 'irq:irq_handler_entry// /comm="(char *)&common_type+name_offset"/' -N 10 | tee
2024-02-22 11:21:57.498967 perf-prof - 11:21:57 sample 10 events

IRQ IRQ_HANDLER_ENTRY (CHAR *)&COMMON_TYPE+NAME_OFFSET

38 7 ethe-o

35 3 mlx5_cmd_eq@pci:0000:5e:00.0

XEH) comm ZUFRTHIE. key FIBZMUHERFTHS.

00 00 0O 0O 0O 0O 0O 0O 00
aaaaaaaa

Key B comm BILABBAIEE. MIEKIA key 7R PID, comm FRRHATER.

[root@kvm ~]# perf-prof top -e irq:irq_handler_entry -N 10 -vv | tee
2024-02-22 11:36:29.487348 d.h. [000] 4812736.804842: :irq_handler_entry: irq=38 name=etho-0
2024-02-22 11:36:29.487420 000] 4812736.810702: :irq_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e
2024-02-22 11:36:29.487429 000] 4812736.810848: :irq_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e
2024-02-22 11:36:29.487434 000] 4812736.810936: irq:irq_handler_entry: irgq=100 name=mlx5_cmd_eq@pci:0000:5e
2024-02-22 11 129.487439 000] 4812736.857636: irq:irg_handler_entry: irq=38 name=eth0-0
2024-02-22 11:36:29.487443 000] 4812736.864840: irq:irg_handler_entry: irq=38 name=eth0-0
2024-02-22 129.487448 000] 4812736.866954: :irg_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e:
000] 4812736.867635: :irq_handler_entry: irq=38 name=etho-0
2024-02-22 :36:29.487457 . [e00] 4812736.868148: :irq_handler_entry: irq=38 name=etho-0
2024-02-22 :36:29.487461 d.h. [000] 4812736.877639: :irq_handler_entry: irq=38 name=eth@-0
2024-02-22 :36:29.488285 perf-prof - 11:36:29 sample 10 events

IRQ_HANDLER_ENTRY

2024-02-22 $36:29.487453

aaaaaaaa

FEitrRTERS EHE £ T SORERIREL,

4.1.3.1. Key #l comm BYFFBAHES
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mailto:mlx5_cmd_eq@pci:0000:5e:00.1

av

mi
it
I

&

fil

Key 2E1EE | Comm

= = Key 37 PID, comm FRHER. FSEHEHE ETTXXRERNIREL
B 2 Key 27 PID, comm 3REEMH, Comm ARFHTER, FFE--only-comm,

{EF8--only-comm: FitAE comm BOASEIREL.
AMfEF--only-comm: FITEAEHE E FXREIRE.

= & Key REEM. FEHAR key RIKERE.

= = Key REEM, comm KBS, SRR key KEREL. Key Fl comm S XAER.

41.3.2. S/ HEHHE

ZNEMER, STFMH ey BXNRIUER., BIHER key FERARABT—.

[root@kvm ~]# perf-prof top -e sched:sched_wakeup// /,sched:sched_switch// -N 10 --order -vv | tee

top: enabled after 4753300.212589

2024-02-21 19:05:52.213404 swapper
2024-02-21 19:05:52.213451 swapper
2024-02-21 19:05:52.213460 pal_session
2024-02-21 19:05:52.213466 swapper
2024-02-21 19:05:52.213471 swapper
2024-02-21 19:05:52.213476 pal_session
2024-02-21 19:05:52.213481 swapper
2024-02-21 19:05:52.213485 swapper

=
=

agaaaaaagq
e o Z e .

2024-02-21 19:05:52.213499 perf-prof - 19:05:52 sample 10 events
PID SCHED_WAKEUP SCHED_SWITCH
55490 4 3
0 (2] 3

[024] 4753300.212643:
[024] 4753300.212644:
[024] 4753300.212647:
[024] 4753300.212708:
[024] 4753300.212709:
[024] 4753300.212713:
[024] 4753300.212773:
.. [024] 4753300.212774:
2024-02-21 19:05:52.213490 pal_session 55490 d... [024] 4753300.212778:
2024-02-21 19:05:52.213494 swapper 0 d\Nh. [024] 4753300.212839:

:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
:sched_switch: swapper/24:0 [120] R ==> pal_session:55490 [100]
pal_session:55490 [100] S ==> swapper/24:0 [120]
pal_session:55490 [100] success=1 CPU:024
:sched_switch: swapper/24:0 [120] R ==> pal_session:55490 [100]
:sched_switch: pal_session:55490 [100] S ==> swapper/24:0 [120]
:sched_wakeup: pal_session:55490 [100] success=1 CPU:024
:sched_switch: swapper/24:0 [120] R ==> pal_session:55490 [100]
:sched_switch: pal_session:55490 [100] S ==> swapper/24:0 [120]
:sched_wakeup: pal_session:55490 [100] success=1 CPU:024

key=pid, key=next_pid, BN —3, #FIHAIE id. XITF sched_wakeup FKi5, FITAE pid #EIEEEATIREL. XITF sched_switch 3K, FRITARAY

next_pid %2 cpu LHATHIREL, BEX, pid 55490 #KIREE 4 )%,

N
/f7°

[root@kvm ~]# perf-prof top -e irq:irq_handler_entry,sched:sched_wakeup//

2024-02-22 11:59:13.691397 ethtool 130986 dNh. [000] 4814101.737236:
2024-02-22 11:59:13.691465 swapper (2] .. [@00] 4814101.737255:
2024-02-22 11:59:13.691473 swapper .h. [000] 4814101.737301:
2024-02-22 11:59:13.691481 swapper (2] . [000] 4814101.737302:
2024-02-22 11:59:13.691486 swapper (2] .. [@00] 4814101.737315:
2024-02-22 11:59:13.691490 swapper .h. [000] 4814101.737382:
2024-02-22 :59:13.691495 swapper (%] . [000] 4814101.737383:
2024-02-22 11:59:13.691499 swapper (2] .. [@00] 4814101.737427:
2024-02-22 :59:13.691503 swapper .h. [000] 4814101.737482:
2024-02-22 11:59:13.691509 swapper 0 d\Nh. [000] 4814101.737483:

2024-02-22 11:59:13.691538 perf-prof - 11:59:13 sample 10 events
PID IRQ_HANDLER_ENTRY SCHED_WAKEUP
0
130986
58198

irq_handler_entry B3 key 735 PID, key=pid Zo~3Fg id, X —,
THATER IRERADREL,

THE] cpu EHIT 3R, pid 0 $IGEE 0 R, TIHRE] cpu EHIT 3R, Hit 10

/ -N 10 -C @ -vv | tee

sched:sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000
sched:sched_wakeup: ethtool:130986 [120] success=1 CPU:000
irq:irq_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e:00.1
sched:sched_wakeup: ethtool:130986 [120] success=1 CPU:000
sched:sched_wakeup: ethtool:130986 [120] success=1 CPU:000
irqg:irg_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e:00.1
sched:sched_wakeup: ethtool:130986 [120] success=1 CPU:000
sched:sched_wakeup: ethtool:130986 [120] success=1 CPU:000
irq:irq_handler_entry: irq=100 name=mlx5_cmd_eq@pci:0000:5e:00.1
sched:sched_wakeup: ethtool:130986 [120] success=1 CPU:000

XFF irq_handler_entry FEiiHFEM (A RRTHREL, X3F sched_wakeup ¢

perf-prof top -e irq:irqg_handler_entry// /,sched:sched_wakeup// / -N 10 -C @
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key=irq, key=pid ENXA—H, BIHERTIEHERE.

Z1MEMmR, S1SMRY comm B X LUEE.

[root@kvm ~]# perf-prof top -e irq:irq_handler_entry,sched:sched_wakeup//key=pid/ / -N 10 -C @ -vv | tee
2024-02-22 12:10:53.233083 exec_agent 56988 d... 4814801.280002: sched:sched_wakeup: exec_agent:122589 [120] success=1 CPU:048
2024-02-22 12:10:53.233153 exec_agent 56988 dNh. 4814801.280084: sched:sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000
2024-02-22 12:10:53.233166 exec_agent 56988 dNh. 4814801.280086: sched:sched_wakeup: time_ticker:70562 [139] success=1 CPU:000
2024-02-22 12:10:53.233174 exec_agent 56988 d.h. 4814801.280220: sched:sched_wakeup: fping:210274 [120] success=1 CPU:000
2024-02-22 12:10:53.233179 @lalia 4814801.280430: irq:irq_handler_entry: irq=38 name=eth@-0
2024-02-22 12:10:53.233187 exec_agent 122589 d... 4814801.280499: ched_wakeup: exec_agent:57011 [120] success=1 CPU:048
2024-02-22 :10:53.233192 exec_agent 122589 d... 4814801 .280501: :sched_wakeup: exec_agent:56988 [120] success=1 CPU:000
2024-02-22 :10:53.233206 exec_agent 56988 d... 4814801.280537: :sched_wakeup: exec_agent:122589 [120] success=1 CPU:000
2024-02-22 :10:53.233211 exec_agent 56988 d... 4814801 .280551: :sched_wakeup: exec_agent:57312 [120] success=1 CPU:000
2024-02-22 12:10:53.233215 exec_agent 122589 d.h. 4814801.280589: :sched_wakeup: fping:210274 [120] success=1 CPU:000
2024-02-22 12:10:53.233248 perf-prof - 12:10:53 sample 10 events
PID IRQ_HANDLER_ENTRY SCHED_WAKEUP COMM

210274 1 fping

122589 exec_agent

56988 exec_agent

57011 exec_agent

57312 exec_agent

58198 hcbs_cli_iscse

70562 time_ticker

irg_handler_entry B3 key 37 PID, comm FRHFER. sched _wakeup, key F7x pid, comm=comm FTRIHER. SN —H. X3F irqg_handler_entry
G DRI BABRRMTHIRE, T3 sched_wakeup S5 HTRRIRAERORE. foing MTRHIEPURCRUR 1R, HIREE 2 K,

4.1.3.3. top-by Fll top-add B4

FABRT, THIREMHRERIXREL, (£ top-by F top-add BHRTLURNEHAIFRIENITHELES,
AP top-by iRINAYTHERERSRISCHEF, ZJ5 top-add BHHER.

[root@kvm ~]# perf-prof top -e sched:sched_stat_runtime//key=pid/comm=comm/ -N 2 -vv | tee
top: enabled after 4829217.416329
2024-02-22 16:11:09.356930 pal_session 55490 d... [024] 4829217.416371: sched:sched_stat_runtime: comm=pal_session pid=55490 runtime=4155 [ns] vruntime=1895709246134473
[ns]
2024-02-22 16:11:09.357006 pal_session 55490 d... [024] 4829217.416438: sched:sched_stat_runtime: comm=pal_session pid=55490 runtime=6436 [ns] vruntime=1895709246134547
[ns]
2024-02-22 16:11:09.360021 perf-prof - 16:11:09 sample 2 events

PID SCHED_STAT_RUNTIME COMM

55490 2 pal_session

FAFRITHFEV A sched_stat_runtime BREL. {BHE runtime SEFRHIELFFEITAY ns 21,

[root@kvm ~]# perf-prof top -e sched:sched_stat_runtime//key=pid/comm=comm/ / -N5 -vv | tee
top: enabled after 4829502.174506
2024-02-22 16:15:54.115029 pal_session 55490 d... [024] 4829502.174555: sched:sched_stat_runtime: comm=pal_session pid=55490 runtime=4431 [ns] vruntime=1895814181399770
[ns]
2024-02-22 16:15:54.115068 pal_session 55490 d... [024] 4829502.174620: sched:sched_stat_runtime: comm=pal_session pid=55490 runtime=4560 [ns] vruntime=1895814181399822
[ns]
2024-02-22 16:15:54.115076 pal_session 55490 d... [024] 4829502.174685: sched:sched_stat_runtime: comm=pal_session pid=55490 runtime=4381 [ns] vruntime=1895814181399872
[ns]
2024-02-22 :15:54.115081 pal_session 55490 d... [024] 4829502.174750: sched:sched_stat_runtime: comm=pal_session pid=55490 runtime=4228 [ns] vruntime=1895814181399920
[ns]
2024-02-22 16:15:54.115086 pal_main 55444 d... [024] 4829502.174815: sched:sched_stat_runtime: comm=pal_main pid=55444 runtime=2908 [ns] vruntime=1895814181398790 [ns]
2024-02-22 15:54.116045 perf-prof - 16:15:54 sample 5 events
PID RUNTIME COMM
55490 17600 pal_session
55444 2908 pal_main

Top-by=runtime, S8 runtime FER{EAITEAEE. Pal_session ILiE{T 4 )X, runtime BiHIE{T 17600 ns, Pal_main I£E1T 1%, runtime RiH=(T
2908 ns,

4.1.3.4. BZHIGIF

perf-prof top sched:sched_wakeup//comm=comm/ --only-comm -m 64
perf-prof top block:block_rq_issue//top-by=nr_sector/comm=comm/ --only-comm -m 32

perf-prof top ‘block:block_rq_issue/rwbs=="W"&&nr_sector<4/top-by=nr_sector/comm=comm/' --only-comm -m 32
perf-prof top kvm:kvm_exit//key=exit_reason/ -i 1000
perf-prof top sched:sched_stat_runtime//key=pid/comm=comm/top-by=runtime/,sched:sched_switch//key=prev_pid/comm=prev_comm/ -m 64

27



perf-prof top 'sched:sched_process_exec//comm="(char *)&common_type+filename_offset"/' --only-comm
perf-prof top ‘irq:irqg_handler_entry//comm="(char *)&common_type+name_offset"/' --only-comm

perf-prof top ‘workqueue:workqueue_execute_start//key=common_pid/alias=NUM/comm=ksymbol(function)/"' --only-comm
perf-prof top 'kmem: kmem_cache_alloc//top-by=bytes_alloc/comm=ksymbol(call_site)/' --only-comm -m 64
perf-prof top 'sched:sched_switch//key=prev_pid/comm=prev_comm/,sched:sched_wakeup//key=pid/comm=comm/,sched:sched_stat_runtime//top-by="runtime/1000"/

alias BT LAEE B RIFERE.
4.2 FER
4.2.1. Multi-trace

XR— N ZIEERT profiler, EFHEMXER, ALUSTEMHIER (delay) , EHEEMXT (pair) , REFSECFIRER (kmemprof) , RFEFIE
IR (syscalls) , BHRIEERFTHIIERFIKXS, kmemprof, syscalls BIHRIZEX profiler,

Multi-trace JLUERYE, BRTLIBTOMERNERRE. EXREE:

perf-prof multi-trace -e /key=./ -e sys:B/filter/key=./ --order -i interval REERHEE

- IS, BEOER, WARIEERAVERMEIISERUE, W: RABEFFEAZIRY, FUHEAZIRE, vmexit E vmentry, INHIEIFER

—REANIN 2 NEE, XINGEEMATIER. tBATLURINSNEF. - AB,C-e D,E-e F AFDITEM A B,C BISE4E D,E BRI FAYER, FERALL
PRRETHER, BTMRBIIIERNE, HULESHEREN. BAMERBEAELH, BRRARIVTRE, ERRERE.

sys:A, FEXERBIAR, LA tracepoint, kprobe, uprobe fEANEHR. FBFSREEER uprobe, sys:B IBELERA.
filter, trace events {188, SIEFRILIERS, TLURD TN, ERE.
key=, IEXE key BlE, AATFICEARTIERAKEGER, IEEHHN— 1 =EBRA.

—NMEERRIGIF, IRERRIZ work RIZERTENR :

a2

workqueue:workqueue_queue_work, X REE work JOIANBAG, E&FHIT.

workqueue:workqueue_execute_start, X/ N2 work FREHI(T.

workqueue:workqueue_execute_end, X RIE work HI{TEEER,

AT LA T work HERAZEFAURTIE], LAK work BIHITHYE], X=EPBE— N ATAY work ZFER, 7 work_struct £5MK55T, ATLAE—IRIC
— work, {3 work {EKERFER.

[root@kvm ~]# perf-prof multi-trace -e workqueue:workqueue_queue_work//key=work/ -e workqueue:workqueue_execute_start//key=work/ -e workqueue:workqueue_execute_end//key=work/ -i
1000 -N 10 --order -vv
name workqueue_queue_work id 253 filter (null) stack @
name workqueue_execute_start id 251 filter (null) stack ©
name workqueue_execute_end id 250 filter (null) stack @
2024-02-22 18:31:05.222908 swapper @ dNs. [048] 4837612.300710: workqueue:workqueue_queue_work: work struct=@xffff882f7fc181c8 function=cpuinfo_collect_timer
workqueue=0xffff88017fc09000 req_cpu=48 cpu=48
2024-02-22 18:31:05.222975 kworker/48:1H 172832 .... [048] 4837612.300718: workqueue:workqueue_execute_start: work struct @xffff882f7fc181c8: function cpuinfo_collect_timer
2024-02-22 18:31:05.222993 kworker/48:1H 172832 .... [048] 4837612.300721: workqueue:workqueue_execute_end: work struct @xffff882f7fc181c8
2024-02-22 18:31:05.223009 kworker/48:1 709 .... [048] 4837612.306265: workqueue:workqueue_execute_start: work struct @xffff882f7fc11940: function lru_add_drain_per_cpu
2024-02-22 18:31:05.223029 kworker/48:1 709 .... [048] 4837612.306267: workqueue:workqueue_execute_end: work struct @xffff882f7fc11940
2024-02-22 18:31:05.223044 kworker/48:1 709 .... [048] 4837612.306267: workqueue:workqueue_execute_start: work struct Oxffff882f7db77d18: function wq_barrier_func
2024-02-22 18:31:05.223057 kworker/48:1 709 .... [048] 4837612.306269: workqueue:workqueue_execute_end: work struct @xffff882f7db77d18
2024-02-22 18:31:05.223065 exec_agent 155264 d.s. [048] 4837612.310709: workqueue:workqueue_queue_work: work struct=@xffff882f7fc181c8 function=cpuinfo_collect_timer
workqueue=0xffff88017fc09000 req_cpu=48 cpu=48
2024-02-22 18:31:05.223078 kworker/48:1H 172832 .... [048] 4837612.310767: workqueue:workqueue_execute_start: work struct @xffff882f7fc181c8: function cpuinfo_collect_timer
2024-02-22 18:31:05.223091 kworker/48:1H 172832 .... [048] 4837612.310772: workqueue:workqueue_execute_end: work struct @xffff882f7fc181c8
2024-02-22 18:31:05.223102

start => end total(us) min(us) p50(us) p95(us) p99(us) max(us)

28



workqueue_queue_work => workqueue_execute_start 58.627 58.627 58.627 58.627

workqueue_execute_start => workqueue_execute_end 3.970 4.114 4.114 4.114

FEARE-e A-eB-e CIXFR. 917 A=>B F1 B=>C BUFEIR, start => end IS SIS SRR A, calls BRIARIERFATHIREL., total(us) BIRFEiT
FIRYFEIRZENNFN; min(us) B/INEIR; p50(us) 50% D IRYZEIR; p95(us) 95% D UAY FEIR; p99(us) 99% 73 IHIFEIR; max(us) BRAZEIR, D{UFER,
UM p99=58.627, K~ 99%HIFIEIREDTE 58.627us LAF.

ERT 2{E RS ARIPZATEBRITERY. -N 10 TR 10 N4, HA workqueue_queue_work => workqueue_execute_start, FE1THIZ work HERA
F1FhUETE], HEHEITR 28, BAIER 58.627us, {E 4837612.310709 Fl| 4837612.310767 fER A, workqueue_execute_start =>

workqueue_execute_end, ZRITHIZE work FUHRITATE, HEITE 4R,

421.1. [Ri#E

multi-trace DB NEHZERIXR, FHESNEHEIN 2 MEHIXR, HREFIT 2 MNEHRXEAER. LA tracepoint, kprobe, uprobe
EREHER.

LA perf-prof multi-trace -e A,B,C-e D,E -e F -k key 5, BREDITE4 A,B,C B4 D.E, BEIEMH FHIXK., EHK 2 MNEHIXRK:
-A->D, A->E

-B->D, B->E

-C->D, C->E

-D->F

- E->F

AB,C N¥S/A 3 MoJaEltE, D.E AFEIMA 2 MEJaetE, F A%, AB,C->DE->FRHELUATKESBENE.

® [EHRXZE. ABCWIAEIE DE ZRIKRSE, DEWREEF ZRIKE., RENSEHVIIERNEE,

® KHEXZR., ABCRE—NESRE, DEBRE— KL, ABC—HEYE, DE—EFELKE. DE—BERE, F—FESR4E.

® KERXRER. BEI—MAHERY key ATLIKEXZIFTA AB.CDEF . AR key B, FR—EHABNEM. BMFHELIIETE key BIE. AT
BEM key IAXIER, TEXK key 5|BHIFRERE—HF.

perf-prof multi-trace -e A,B,C -e D,E -e F -k key K,
A->D, A->E 4

» V‘:’ ke
B->D, B->E X

s »
C-3D, C->E ‘i' (::)
D->F, E->F © @
Gt B ZEH AR

released needed unneeded

timeline

©

twn((l&)
o B,E g S
s W et MEHSTER

two(A,D)

delay

DA e syscalls
(2 R e GHERERNER, BRAGEASENL

event event

/ MringbufferiZBRE{, I
&t [EIAfFFF i E tineline

pair
k2

Gt A E4EE

...... kmemprof

Gt MESENBERE AR R TN

cpue CpuN

AB,C.D,EF BHRARLEINFIEESEZ. HEAESKETEM cpu £, HEFEIZ cpu Y ringbuffer A, B ringbuffer REFRISZIEREHER
. 21 ringbuffer 2|8, BLEFH. ATIRERRXER, WREIEFRE ringbuffer IEVEHEHE, 1ZAEHIFE, FHUE timeline 583& L.,
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timeline f##%, —FELRN, EEAESEM, ESUMEHRF. WERRXR. EFFMKERN cou FER.

FHNRERFATERR, WEEFHN, NEBEIRTRERERRNSH.

Timeline LAY NEHGER timeline_node E5133%7<, ERBEIEEMN key B, EBIMNAIFER(E, FHE! timeline_node::key L,

timeline_node
timeline_node; // timeline ZLZEf
time; // FHFMHE
key_node; // backup ZIEFf
key; // key EMEXTIHIFERIE

unneeded : 1,

need_find_prev : 1,
need_backup : 1,
need_remove_from_backup : 1;

*event; // FHAIL,

R timeline (9B N, BMHET (ABC) , EEFNE! backup 12K, BT (DE) , FHRIE timeline_node::key {BTE backup £I 2
WEI, NRIREIFREEILEAY, 2 PNEHRDHT two (A|B|C, DIE) , [@AY (D,E) BFHEERDE! backup LN, BHET (F) , WARHE timeline_node::key
{B7E backup LT EBNEI, WMRIKEIFEEIRAL 2 NEHRDITtwo (DIE F) , FRRE—HRAFTERMDE backup L1EMH,

BB timeline B9BANNE, FBBIRRSHAIREAK R,
Backup T2, |GRSTRDBI—REVEH, 1% timeline_node::key {E3RZ3].

SHRUFMIEETE
1) EREMH (ABC) . FEREMH (DE) . BRSEM (F) , £EPFFME timeline £, #RICH needed,

2) HPEIREHNESEYN (DEF) |, TELKE key H, FIRYE key M backup LIEMEIRAI—RAVEM. GNRIKE, WERIERL 2 NEHRD
M, WEZRE, BI—RNEEHMATE Y, & timeline EHRIEA unneeded, ZHE1FREIL.

3) EREHFIFEREM (ABCDE) , Rkey B3|, BIDE backup BN L, FEFE—RIOLIE.,
4) EEHEM, AEBMEATEN, BIEA timeline EFRIE unneeded, FHFFERL.
5) B4E. WNREEHHIRICS unneeded, IZRIRATEIIRAFIHE timeline, FERHARICH unneeded RIS, EHEIFRICH needed BIEHALE,

ERRESEHIRBERRRGE, RERT 2 MEHIIRECKR: two (A[B|C,DIE) . two (DIEF) .
LNEHESMOEE:

® delay: St 2 MEMARER. DIEMHERANRE.,

® pair: FITHEHEEHX.

® syscalls: FEITRFEAER.

® kmemprof: FitRFSEHIRMAVRE FTEL.

® cll: FTFHAVERRXER. AT nested-trace,
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® call-delay: JARRXZR+ER,

4.21.2. EIRSE

4.21.21. LASEBHHER key

® irq:irg_handler_entry => irq:irq_handler_exit, JUEHKHITIER, PEEEEEEERE— cpu £HIT.
® irg:softirg_entry => irq:softirq_exit, JMEIXPUTHITIERS, IKPEHEREEER— cpu LT,

® raw_syscalls:sys_enter => raw_syscalls:sys_exit, UERFARABNFEN . ZRABBREHEEEER— LR LT . KRG
syscalls:sys_enter_* => syscalls:sys_exit_* ZEEEER—NRE EHITHY,

S FIXLEE, IEEEM key B, BRANZUUSLHWES key, BANEAFIFERINZ ringbuffer, HPREHEERM. FII0ZEI cPu, MLL CPU J5
scfl, BEA0ZE PiD/TID, WILA TID F93L451,

[root@kvm ~]# perf-prof multi-trace -e irq:irq_handler_entry -e irq:irq_handler_exit -i 1000 -N 10
name irqg_handler_entry id 124 filter (null) stack @
name irq_handler_exit id 123 filter (null) stack ©
2024-02-23 15:12:00.964650 swapper .h. 4912068.142656: irq:irq_handler_entry: irq=40 name=ethe-2
2024-02-23 15:12:00.966058 swapper .h. 4912068.142659: irq:irq_handler_exit: irq=40 ret=handled
2024-02-23 15:12:00.966112

start => end min(us) p50(us) p95(us) p99(us) max(us)

irg_handler_entry => irq_handler_exit o 3.028 3.028 3.0 3.028 3.028
2024-02-23 15:12:02.964617 swapper .h. 4912070.131248: irq:irq_handler_entry: irq=41 name=ethe-3
2024-02-23 15:12:02.966066 swapper .h. 4912070.131252: irq:irq_handler_exit: irq=41 ret=handled
2024-02-23 15:12:02.966130 swapper alia 4912070.635193: irq:irq_handler_entry: irq=41 name=ethe-3

2024-02-23 15:12:02.966150 swapper alia 4912070.635196: irq:irq_handler_exit: irq=41 ret=handled
2024-02-23 15:12:02.966165
start => end min(us) p50(us) p95(us) p99(us) max(us)

irg_handler_entry => irq_handler_exit o
2024-02-23 15:12:03.964495 swapper alia 4912071.166586: irg_handler_entry: irq=4@ name=etho-2
2024-02-23 15:12:03.964555 swapper alila : irq:irg_handler_entry: irq=41 name=ethe-3
2024-02-23 15:12:03.966055 swapper alia : irq:irg_handler_exit: irq=40 ret=handled
2024-02-23 15:12:03.966084 swapper .H. 4912071.654498: irq:irq_handler_exit: irq=41 ret=handled
2024-02-23 15:12:03.966148

start => end p50(us) p95(us) p99(us) max(us)

irg_handler_entry => irq_handler_exit

BRIt cpu 2-3 ERYPRTRITAERS, BEANZED cpu £, BRIAKIERE key BME. WIZLL CPU 1EJT key, BEMSIERBSTITEIAMTFERT. HHP 4912071.654494
1 4912071.166590 E4REAE cpu, BMERERBFEY , HASEIEMRER.

[root@kvm ~]# perf-prof multi-trace -e irq:softirq_entry -e irq:softirg_exit -i 1000
2024-02-23 15:21:42.406179
total(us) i p50(us) p95(us) p99(us) max(us)

softirqg_entry => softirqg_exit 29706 87496.616

FEHERRBTHITRERT . KRISTE-C, BUAMIINZIRRA cou £, KISTE key BIE, NIZLA CPU 1T key.

[root@kvm ~]# perf-prof multi-trace -e raw_syscalls:sys_enter -e raw_syscalls:sys_exit -i 1000

name sys_enter id 78 filter (null) stack ©

name sys_exit id 77 filter (null) stack @

2024-02-23 15:25:13.887977 gemu-system-x86 0000 4912861.684601: raw_syscalls:sys_exit: NR 271 = @
2024-02-23 15:25:13.888041 CPU 0/KVM 4912861.681671: raw_syscalls:sys_exit: NR 16 = @
2024-02-23 15:25:13.888057 CPU 1/KWM 4912861.681518: raw_syscalls:sys_exit: NR 16 = @

2024-02-23 15:25:13.890149 gemu-system-x86 e 4912861.684605: raw_syscalls:sys_enter: NR 228 (4, 7ffe2e266e20, 7ffe2e266da@, 0, 8, 0)
2024-02-23 15:25:13.890175 qgemu-system-x86 5000 4912861.684605: raw_syscalls:sys_exit: NR 228 = @

2024-02-23 :25:13.890187 gemu-system-x86 co0o 4912861.684615: raw_syscalls:sys_enter: NR 7 (7ffe2e266ce@, 1, 0, ©, 8747a0, 4af6d8)
2024-02-23 15:25:13.890196 gemu-system-x86 co0o 4912861.684618: raw_syscalls:sys_exit: NR 7 = 1

2024-02-23 :25:13.890204 gemu-system-x86 4912861.684632: raw_syscalls:sys_enter: NR 228 (4, 7ffe2e266el0, 1095100, 23ef860, 0, 0)
2024-02-23 15:25:13.890212 qgemu-system-x86 4912861.684632: raw_syscalls:sys_exit: NR 228 = @

2024-02-23 15:25:13.890219 gemu-system-x86 e 4912861.684633: raw_syscalls:sys_enter: NR 271 (23f1300, 7, 7ffe2e266dad, 0, 8, 0)
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2024-02-23 15:25:13.890314
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us)

sys_enter => sys_exit

SFITHAE 57763 NRSERER. MIINENHIE, SEMRAMINEIHZNFIEAIEL. RISE key B, BIALL tid YES key, B NEAZFEEML
A9 ringbuffer, HEEEERM. W1: &8 57763 FENSEHEEFMN.

4.21.2.2. [AfEmL

-i, --interval <ms> LIS AEREEIH.

[root@kvm ~]# perf-prof multi-trace -e irq:softirqg_entry -e irq:softirg_exit
2024-02-23 15:39:34.110529
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us)

softirg_entry => softirqg_exit 88009 236684.103 o o o 289.315

RIETE- 1B, WBCAERIIG—EE, —RNATHEI, NISENFRZIER, BIRRFERTRER.

4.21.2.3. BHHFE

--order Order events by timestamp.

—-order ISR,

BOANMBER T, multi-trace JUASEBEAHFR, MASMERTEN., ERTT, ERHIFSSEIEEETE, perf-prof TEBEBAY cou BRI
M. LASEGWESS key B, AILIAERHEF. £% 42121075

4.2.1.2.4. Key IR
-k, --key <str> Key for series events
FESEARR key B, SMHKIERE key BMRT, SfEA-key EIHSERIFERIES key BlE.

perf-prof multi-trace -e workqueue:workqueue_execute_start// / -e workqueue:workqueue_execute_end// -1 1000 -order

perf-prof multi-trace -e workqueue:workqueue_execute_start -e workqueue:workqueue_execute_end -i 1000 --order
XA < 2 ERAY.
4.2.1.2.5. impl

--impl <impl> Implementation of two-event analysis class. Dflt: delay.
delay: latency distribution between two events
pair: determine if two events are paired
kmemprof: profile memory allocated and freed bytes
syscalls: syscall delay
call: analyze function calls, only for nested-trace.
call-delay: call + delay, only for nested-trace.

Impl IETREVAERAIR 2 BHDHTR. FEE-impl iEH, FASRERSHT.

BRIaTLAEERE--impl pair, Kmemprof, syscalls E 423037 pEIHAY profiler, Call, call-delay F3F nested-trace profiler,

[root@kvm ~]# perf-prof multi-trace -e irq:softirq_entry/vec==1/ -e irq:softirq_exit/vec==1/ -i 1000

2024-02-23 16:24:43.666458 irq:softirq_entry unpaired @
2024-02-23 16:24:43.666517 irq:softirq_entry irq:softirqg_exit paired 13748

pair, BT OTSEMHERERNT, FRNVUERRFHE, . AFEDISERDRTS, AHEATHTFXALRRT.

4.2.1.2.6. fFEHIGEH
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--perins

SEHIFZ key BISFIAENE.

Print per instance stat

[root@kvm ~]# perf-prof multi-trace -e raw_syscalls:sys_enter -e raw_syscalls:sys_exit -i 2000 -p 57763
2024-02-23 16:38:25.247293

THREAD comm start => end total(us) min(us)

p50(us)

p95(us) p99(us) max(us)
57763
57819
58966
58968

61726

998016.186
14728.654
196.970
226.289
8944.014

0.396
1.484
1.892
2.068
7.284

gemu-

I0 iothreadl
CPU ©/KVM
CPU 1/KVM
worker

638672.189
2960.516
17.456
21.289
5024.904

189
172
.071
.119
904

638672.189
3159.172
21.071
30.119
5024.904

sys_enter
sys_enter
sys_enter
sys_enter
sys_enter =

LLtid fE79 key, --perins $TENENEAZHIFIHER.

> sys_exit
> sys_exit
> sys_exit
> sys_exit

sys_exit

[root@kvm ~]# perf-prof multi-trace -e irq:irq_handler_entry -e irq:irq_handler_exit -i 1000 --order
2024-02-23 16:42:47.266812

start => end total(us) min(us) p50(us) p95(us) p99(us) max(us)

irqg_handler_entry
irqg_handler_entry

irqg_handler_entry =

irqg_handler_entry

irqg_handler_entry =

irg_handler_entry

irg_handler_exit
irg_handler_exit
irqg_handler_exit
irqg_handler_exit
irqg_handler_exit
irg_handler_exit

irg_handler_entry =
irqg_handler_entry
irqg_handler_entry
irqg_handler_entry
irqg_handler_entry

irg_handler_exit
=> irq_handler_exit

> irqg_handler_exit
=> irq_handler_exit
=> irq_handler_exit

Llirg fE79 key, SEitHRBTHAATAERT. --perins FTENEA irg RUFEIHER.

PRWMNDWRONDD
NEF WNNWWRMN/N
Www NN W W o
W wwNNDwWwWwNhNO N
W W W W o N

4.21.2.7. ITENSERSEH

--than <ns>
--only-than <ns>
--lower <ns>

Greater than specified time, Unit: s/ms/us/*ns/percent
Only print those that are greater than the specified time.
Lower than specified time, Unit: s/ms/us/*ns

~than &I, FTENFERBITIEEEN 2 NEH. --only-than REEERBTIEEER A HHAIHES.
~lower &IN, FIEMERETIEEERT 2 MNEH.
BToHERRNRE, FEERXEERHEHRIERISEM.

[root@kvm ~]# perf-prof multi-trace -e raw_syscalls:sys_enter -e raw_syscalls:sys_exit -i 2000 -p 57763 --perins

2024-02-23 16:47:55.975954 gemu-system-x86 57763 . [@49] 4917822.688618: raw_syscalls:sys_enter: NR 271 (23f1300, 7, 7ffe2e266dad, 0, 8, 0)

2024-02-23 16 5.976040 gemu-system-x86 57763 .... [049] 4917823.688652: raw_syscalls:sys_exit: NR 271 = @

2024-02-23 16:47:55.976088

THREAD comm start => end total(us) min(us) p95(us) p99(us) max(us) than(regs)

1000047 .042
198.203

227.130

gemu-system-x86
CPU 0/KVM
CPU 1/KVM

1.585 1000033.999
10.260 17.892
8.304 21.212

1000033.999
21.001
30.089

1000033.999
21.001
30.089

sys_enter =>
sys_enter =>
sys_enter =>

sys_exit
sys_exit
sys_exit

o ( o%)
o ( o%)

[root@kvm ~]# perf-prof multi-trace -e irq:irq_handler_entry -e irq:irq_handler_exit -i 1000

2024-02-23 16:52:20.853617
2024-02-23 16:52:20.853688
2024-02-23 16 120.853702
2024-02-23 16: .853712
2024-02-23 16 .853763
2024-02-23 16: .853773
2024-02-23 16: .853782
2024-02-23 16: .853790
2024-02-23 16: .853854

4918088.154088:
4918088.154089:
4918088.234517:
4918088.234518:
4918088.922731:
4918088.922732:
4918088.984730:
4918088.984731:

swapper .h.

swapper
hcbs_cli_iscse
hcbs_cli_iscse

swapper

swapper

swapper

swapper

irqg:
irqg:
irq:
irq:
irq:
irqg:
irqg:
irqg:

irq_handler_entry: irq=38 name=eth@-0
irq_handler_exit: irq=38 ret=handled
irg_handler_entry: irq=38 name=eth0-0
irg_handler_exit: irq=38 ret=handled
irg_handler_entry: irq=38 name=eth0-0
irq_handler_exit: irq=38 ret=handled
irq_handler_entry: irq=38 name=eth©-0
irq_handler_exit: irq=38 ret=handled

33



start => end total(us) min(us) p50(us)

/]

--lower 800ns, ¥TEQ/N\F 800ns B9, AT O SEAERAMEAYER. 0: BEIR 10ms, SCRRREERT S5ms BIBHT

4.21.2.8. FTEDRAIHET

--detail[=<-N,+N, samecpu, samepid>]
More detailed information output.
For multi-trace profiler:
-N: Before eventl, print events within N nanoseconds.
+N: After event2, print events within N nanoseconds.
hide<N: Hide event intervals less than N nanoseconds.
samecpu: Only show events with the same cpu as eventl event2.
samepid: Only show events with the same pid as eventl event2.
sametid: Only show events with the same tid as eventl event2.
samekey: Only show events with the same key as eventl event2.

BOERMNRE, Em2mHIERAIFEHET. 2 NEEFETLIRINES untraced B4, BELXRIEIRIIFEHETS, 2% 4.2.132 WA,
s#E51 0FA.

fE timeline £, 2 MNEMFERBESAREIFESHEMSEMG, KEAXOR CPU, REFARORILIESS. detall IZIN, TEFTIIRLH 2 1MF
HrhEEIEREXENEMH.

-N, BIARZAD Nns RIS,

+N, ZERAZfE Nns EISEAS,

hide<N, FSFEIRIESEHERR/NT Nns BIFTESEM. FRFEHIFESE, BT HEERARNEM. RECEK--than IEIECSEER.
samecpu, samepid, sametid, samekey, ER#SIARFNLERAIERE cpu, pid. tid. key BIFFEE4.

[root@kvm ~]# perf-prof multi-trace -e sched:sched_switch/prev_state==2/key=prev_pid/ -e sched:sched_wakeup//key=pid/ -m 512 -i 1000 --order
-Previous -989.942 us
moagent 227584 d.h. [000] 4982349.450730: sched:sched_wakeup: outlier_detect:70570 [139] success=1 CPU:000
moagent 227584 dNh. [000] 4982349.450848: sched:sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000
moagent 227584 dNh. [000] 4982349.450850: sched:sched_wakeup: exec_agent:218829 [120] success=1 CPU:000
moagent 227584 dNh. [000] 4982349.451164: sched:sched_wakeup: moagent:225319 [120] success=1 CPU:000
2024-02-24 10:43:22.869109 moagent 225319 d... [000] 4982349.451171 : sched:sched_switch: moagent:225319 [120] D ==> moagent:227584 [120]
| 4943.193 us moagent 227584 dNh. [000] 4982349.451192: sched:sched_wakeup: net_account_age:61311 [120] success=1 CPU:000
moagent 227584 dNh. [000] 4982349.451911: sched:sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000
moagent 227584 dNh. [000] 4982349.452252: sched:sched_wakeup: net_account_age:61311 [120] success=1 CPU:000
moagent 227584 dNh. [000] 4982349.452971: sched:sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000
moagent 227584 dNh. [000] 4982349.455093: sched:sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000

moagent 225319 d.h2 [000] 4982349.456153: sched:sched_wakeup: hcbs_cli_iscs@:58198 [100] success=1 CPU:000

|

|

|

|

2024-02-24 10:43:22.874052 moagent 227584 dN.. [000] 4982349.456115: sched:sched_wakeup: moagent:225319 [120] success=1 CPU:000
|

| moagent 227584 dNh. [000] 4982349.456249: sched:sched_wakeup: sap1015:152678 [120] success=1 CPU:000

“After 1011.108 us
2024-02-24 10:43:23.884860
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

1.589 1991.146 1994.130 1995.676 4943.987 4 ( 0%)

SEITIHFE D BUFERY, prev_state==2 FoRMIHFE D MUHRHZE (key=prev_pid) , EUHFEHEIREE (key=pid) , XHEAFER, FJENEE 3ms H9ZE
4. --detail=-1ms,sametid,+1ms, EB7REIG 1ms WIS, ISR tid 954, BfmEg:

'Previous, ENERIRRZBI—ERTEIIIEM.
BEH M, BHERENRTE, BRMRE. BMFEFEE ringbuffer, order buffer AEREFRA, tHESKSHEXTEMAIRTIEL.
SEE{HATE)ER, local_clock(), FERRRISEMALERIZI.
‘EIBRBIERRAIEMAER, ERSMITEBITE 2, 4982349.456115 - 4982349.451171,
SHREEM, BRRRERAPEAENSEY, Fid--detail=sametid BIEIE. | FHANSEHEY, 3R ZEIFISERAZEINEM,
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SYER 5, BREHRERRTE.

7 After, BRERRZE—ERERISEMH.

* HRUAJIE]. SRHRTE order buffer REMEGF—IRIFTERE, XM HESTHIFIHEER L—REAENSH.

SCEECIA R 2 FI455R M ©, moagent:225319 E 4982349.451171 BYZIES D Mttt 2, 7E 4982349.456115 AYZI#E moagent 227584 LLFEIAEE,
sametid iR RAERRER tid B9SH.

[root@kvm ~]# perf-prof multi-trace -e sched:sched_wakeup// / -e sched:sched_switch// /,sched:sched_migrate_task// / -m 512 -i 1000 --order --than
14ms
2024-02-24 14:39:32.061933

start => end total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

sched_wakeup => sched_switch 40330 309931.650 5 o 13.103 39.377 5787.718 0 ( 0%)
2024-02-24 14:39:33.004237 exec_agent 218828 d.h. 4996519.618354: :sched_wakeup: vpc_sflow_agent: [139] success=1 CPU:048
| 17151.219 us swapper 0 dNs. 4996519.624515: :sched_migrate_task: comm=vpc_sflow_agent pid= prio=139 orig_cpu=48 dest_cpu=0
2024-02-24 14:39:33.004824 exec_agent 57011 d... 4996519.635505: :sched_switch: exec_agent:57011 [120] S ==> vpc_sflow_agent: [139]
| check_adamPlugi 106904 d.h. 4996519.635561: :sched_wakeup: vpc_sflow_agent: [139] success=1 CPU:000
exec_agent 57011 d... 4996519.636109: :sched_switch: exec_agent:57011 [120] S ==> vpc_sflow_agent: [139]
swapper 0 dNh. 4996519.636166: :sched_wakeup: vpc_sflow_agent:70627 [139] success=1 CPU:000

swapper 0 dNh. 4996519.636477: :sched_wakeup: vpc_sflow_agent:70627 [139] success=1 CPU:000
swapper 000 4996519.636479: :sched_switch: swapper/0:0 [120] R ==> vpc_sflow_agent:70627 [139]

|

|

| exec_agent 57011 d... 4996519.636422: :sched_switch: exec_agent:57011 [120] S ==> vpc_sflow_agent:70627 [139]
|

|

| swapper 0 4996519.636490: :sched_wakeup: vpc_sflow_agent:70627 [139] success=1 CPU:000

“After 1004.979 us
2024-02-24 14:39:33.077398
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

sched_wakeup => sched_switch 48289 744334 .860 o o .739 201.582 17151.219 1 ( 0%)

NEFEEIER, SRITHEWIGEE (key=pid) EFHBEFFIEHIT (key=next_pid) Z[BRYFEIR, FFINT— untraced FESEM, MRFEEILRFEL
R, vpe_sflow_agent:70627 BOEEIEIRE 17151.219us,

--detail=samekey,+1ms, RITLEFEE key BIFEEH, BILAEZ! sched_wakeup. sched_switch, sched_migrate_task, IX=1E{HRE key HEES
WFTENHSE,

4.2.1.2.8.1. 155K HEHE

sched:sched_wakeup samecpu: tHFINT target_cpu FER, samepid/sametid: tHEFIKT pid =FER,
sched:sched_waking samecpu: tHFIET target_cpu =FER., samepid/sametid: HFIKT pid =FER,

sched:sched_wakeup_new | samecpu: tHFIHf target_cpu ZRER., samepid/sametid: tHFIET pid ZFER.

sched:sched_switch samepid/sametid: tHFIKFT prev_pid. next_pid FFEZ.

sched:sched_migrate_task | samecpu: tHFIHf prev_cpu. next_cpu =FE%, samepid/sametid: HIFIKT pid =FEX,

sched:sched_stat_runtime | samepid/sametid: tHB¥I&f pid =2E&.

sched:sched_process_free | samepid/sametid: tBHIKT pid ZRER.

sched:sched_process_exit | samepid/sametid: tHB¥I&f pid =FE&.

sched:sched_process_fork | samepid/sametid: ¥R parent_pid. child_pid =FE&,

sched:sched_process_exec | samepid/sametid: tHB¥# pid =FE&.

samecpu, samepid, sametid FEFIETRS, MEEHBINAIFE:, HFIKEE SRR FI%4EER=EY cpu, pid HHE.
4.2.1.2.8.2. #iidE

FTIEHT kprobe B4, WIREH "cpu” . "pid” BE, SEHMEHNNAFER, AAESSEERFIZERRAT cou. pid FEE.

35

echo 'p:unthrottle_cfs_rq unthrottle_cfs_rq =+0xaad (+0xa0(%di)):s32' >> /sys/kernel/debug/tracing/kprobe_events



EH0— kprobes:unthrottle_cfs_rq 354, FHIREX cpu 224, samecpu =BHNENH kprobes:unthrottle_cfs_rq Z{4HY cpu FE&, FHSHctARFI4ER
MY cpu HFEIET, HBRENEHE kprobes:unthrottle_cfs_rq S35,

7800 kprobe SE4FHIREN pid 821, samepid/sametid S EFNENHATEIAY pid FER, FSIEIERFILERRBY pid/tid fFET, HRINEHEM.

[root@kvm ~]# perf-prof rundelay -e sched:sched_wakeup,sched:sched_wakeup_new,sched:sched_switch//key=prev_pid/ -e
sched:sched_switch//key:next_pid/,sched:sched_switch//untraced/ kprobes:unthrottle_cfs_rq//untraced/stack/ -k pid --order -i 1000 -p 12633 --than 3@ms --detail=
2024-10-29 10:51:14.157823 swapper 0 dNh. ]«63063828.027737: sched:sched_wakeup: net_account_age:12634 [120] success=1 CPU:014

|+ 73919.448 us swapper 000 654 6 :sched_switch: swapper/14:0 [120] R ==> CPU 1/KVM:384541 [120]

| swapper et [914] 63063828.099909: itc CPU 7/KVM:384547 [120]

| 28.743 CPU 7/KVM CPU 7/KVM ... [014] 63063828.099938: => swapper/14:0 [120]

| swapper .h. &ee%g 63063828.101653: Sru=14

| 73918.513 [running] swapper 300 0&4 63063828.10165 net_account_age:12634 [120]
2024-10-29 10:51:14.231916 swapper ooo I 1630638281016 ched_sw1tch swapper/14 (2] [120] R ==> net_account_age:12634 [120]

IR RAERRPENE— NS, SEENITZRFR. FHEBETSLIED kprobes:unthrottle_cfs_rq SFAIFIBTIREL.

4.21.2.9. BHEMIER

--cycle multi-trace: event cycle, from the last one back to the first.

—cycle IEIUEATERISHHER— IR, - —e F —cycle JREIENNMIE F->A,B,C ZIARVFER, [e A -—cycle [ R ERANEMRT, MEAIFE A->A
ZIAHYEEIR,

[root@kvm ~]# perf-prof multi-trace -e sched:sched_switch,sched:sched_wakeup// / -1 1000 -m 512 --order --than 1ims
2024-02-24 15:15:19.743725 swapper 0d... 4998666 .770102: :sched_switch: swapper/72:0 [120] R ==> perf-prof:115526 [120]
| 11263.501 us perf-prof 115526 d.h. 4998666 .770282: :sched_wakeup: hcbs_agent_mcd:108955 [100] success=1 CPU:024
| perf-prof 115526 d.h. 4998666.771022: :sched_wakeup: time_ticker:70562 [139] success=1 CPU:024
| perf-prof 115526 d.s. 4998666.772301: :sched_wakeup: ksmd:691 [125] success=1 CPU:072
| perf-prof 115526 dNh. 4998666.775106: :sched_wakeup: fping:124268 [120] success=1 CPU:072
perf-prof 115526 dNs. 4998666 .775302: :sched_wakeup: kworker/72:2H:100436 [100] success=1 CPU:072

2024-02-24 15:15:19.743899 perf-prof 115526 d... 4998666 .781365: :sched_switch: perf-prof:115526 [120] R ==> kworker/72:2H:100436 [100]
2024-02-24 15:15:19.750355

start => end i p95(us) p99(us) max(us) than(regs)

sched_switch => sched_switch 78156 95880997.836 ° 19.409 9987.500 9992.242 11263.501

MEHEFRITIER, RISE key BIE, 2L CPU EA key. perf-prof:115526 M 4998666.770102 HJ#aZ! cpu EFFUEHIT, %I 4998666.781365
I E. 7F cpu LEUXHIT 11263.501 us,

samekey FLISEERE cpu LRI,

4.21.3. Bi&

-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.
EVENT, EVENT, . ..
EVENT: sys:name[/filter/ATTR/ATTR/.../]
profiler[/option/ATTR/ATTR/.../]
filter: trace events filter
ATTR:
: sample_type PERF_SAMPLE_CALLCHAIN
=EXPR: key for multiple events: top, multi-trace
: multi-trace, auxiliary, no two-event analysis
: multi-trace, use events to trigger interval output
vm=uuid: get the mapping from Guest vcpu to Host tid
push=[IP:]PORT: push events to the local broadcast server IP:PORT
push=chardev: push events to chardev, e.g., /dev/virtio-ports/*
push=file: push events to file
pull=[IP:]PORT: pull events from server IP:PORT
pull=chardev: pull events from chardev
pull=file: pull events from file
EXPR:
C expression. See "perf-prof expr -h" for more information.

Stack, FIFFSEHAUHEK. ATFRASHRENLETX, ERRIEEEEL.
Key, FATFIEESEHAIKECKE.
Untraced, INGEEID TR, Untraced BHRISEEAS SRS, REFTEIREHETDE E3.
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Trigger, AJLARNSRAIAMREIL, EEFRCH trigger BIERISHALER, fikBE—X. BTREFSHRIENSEITHER.
vm, push, pull, FAFEMIZSR, TLUZK Guest GBI RAYSEM, HTIER DT,

4.21.31. key

Key BIHEESMFRE, TTLUEE] help FBEIREHREIFRE.

4.2.1.3.2. untraced

tRIC/ untraced BURIEM, FAS51ERSLT, TTLUIMEHIE.

-e A,B,C//untraced/ -e D,E//untraced/ ‘

-e A,B -e D
Rt A->D, B->DRYEEIR, ¢, EARSE, ¢, E 2NN EIE A->D, B->D HEINEH, BFARIERNF EHET., EL5E 510

Yl
4.2.1.3.3. role

[root@VM ~]# perf-prof multi-trace -e sched:sched_switch// --cycle -i 1000 --than 1s

2024-05-07 09:20:01.532107 kworker/5:0-eve 38 d... [005] 620.537688: sched:sched_switch: kworker/5:0:38 [120] I ==> swapper/5:0 [120]
2024-05-07 09:20:02.556150 swapper 0 d... [005] 621.561730: sched:sched_switch: swapper/5:0 [120] R ==> kworker/5:0:38 [120]
2024-05-07 09:20:01.184696 systemd-udevd 1067 d... [034] 620.190277: sched:sched_switch: systemd-udevd:1067 [120] ==> swapper/34:0 [120]
2024-05-07 09:20:02.236926 swapper 0 d... [034] 621.242506: sched:sched_switch: swapper/34:0 [120] R ==> kworker/34:0:183 [120]
2024-05-07 09:20:02.688341

start => end total(us) min(us) p50(us) p99(us) max(us) than(reqgs)

sched_switch => sched_switch 1792 35469824.596 5 49.070 61568.620 567855.070 1052229.371
[root@VM ~]# perf-prof multi-trace -e sched:sched_switch// / --cycle -i 1000 --than 1s
2024-05-07 09:20:50.345957
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

63.149 567.934 2707.333 0 ( 0%)

2811 sched_switch => sched_switch BJREIR, EAEITRIFEHIZEE CPU _ERIHITATIE]L. AO0 role B, ,\Z}Eﬁ-E’ﬂ‘ FEHATHIIEIELE swapper HHE,
sched_switch tJ#2E swapper 2, FEBM swapper HZJHZE. (B swapper HIEAAEKIFEN, BAEBIRINTIESIFR. 0:
sched:sched_switch/prev_pid>0| | next_pid>0/,

ST 2 NEHDHT two(eventl, event2), —PNEHEN eventl, HEEIGRIFHS, £ event2 K. —1NEHES event2, HEEER eventl,
FHER—IIDHTIER, XJ--cycle 1IN, FRASEMEERILUES eventl, ﬂ_’,Tl«M’EjJ event2,

role BEERHMEEESEAEE, FEREE(ESN eventl, B event2, Role B 2 \72BAK, role.bit0 BINIZEHAES eventl, role.bitl BINIEE
H1EA event2,

role="(next_pid?1:0)|(prev_pid?2:0)" B, next_pid A&TF 0, FRUHREIIE idle HFE L, NEA eventl, IGEFEED. prev_pid A&TF 0, FTF-M
IE idle HIEVMHRLEE, WHEA event2, FTEEIK eventl,

—L6{5)F:

1s 89825 d... [@00] 27230104.110155: :sched_switch: 1s:89825 [120] > rcu_sched:11 [120]
[ S ==> 15:89825 [120]
27230104.110366: :sched_switch: 1s:89825 [120] > swapper/0:0 [120]

S ==
27230104.110412: :sched_switch: swapper/0:0 [120] R ==> python:178754 [120]

451t rcu_sched H4THYIA]
45it 1s HiTadaE

AGit swapper BIHTATIE
#tit python HIHATHTA)

R =

120]
1s 89825 d... [000 =
swapper 0 d... [000

]

rcu_sched 11 d... [000] 27230104.110169: :sched_switch: rcu_sched:11
]
]

4.21.3.4. trigger

[root@kvm ~]# perf-prof multi-trace -e sched:sched_wakeup//key=pid/ -e sched:sched_switch//key=next_pid/,sched:sched_process_exec/ / -m 512 -i 5000
--order
Trick: Enable userland unnecessary detection of sched:sched_wakeup events.
2024-02-26 16:03:14.413464
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us)

sched_wakeup => sched_switch 211649 1681520.656 5 o 10.585 30.742 21381.243
2024-02-26 16:03:18.279799
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us)
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sched_wakeup => sched_switch
2024-02-26 16:03:10.507988

51726 492346.552

touch 104281 ....

0.381

2024-02-26 16:03:19.478914

sched_wakeup => sched_switch

SGITABEIER, 1T touch HSRALA—)

start => end

SCRRRYERZ S

total(us) min(us)

178052 2717023.498

RIEIPEEI .

1.853

[024] 5174338.860228:

p50(us)

sched:sched_process_exec:

14.276

p95(us)

28.932

® trigger BEEHIMERY, NSFEHMRURIAERREIL.
® trigger ;2 breakpoint F#fTas, MAJLMEIEEREANAFHART, fAEREL.

4.2.1.3.5. Stack

BILATE R IR0 stack B, FIFFHERER. B4EHRIC untraced,

[root@kvm ~]# perf-prof multi-trace -e sched:sched_wakeup//key=pid/ -e sched:sched_switch//key=next_pid/,sched:sched_migrate_task//key=pid/
--than 14ms --detail=samekey,+1lms

2024-02-26 16:25:47.491432

26170.022 us
FEFFFFFFB10CO4a3
FEFFFFFFB10d147d
FEFFFFFFB10dad22
FEFFFFFFB10daode
FEFFFFFFB10dac32
FEFFFFFFB10960CS
FEFFFFFFB16d2COC
FEFFFFFFB102c475
FEFFFFFFB1096445
FEFFFFFFB16d3938
FEFFFFFFB16d1e5d
FEFFFFFFB1541Fde
FEFFFFFFB103412¢
FEFFFFFFB10F654a

atop 54312 d.s.
swapper 0 dNs.
set_task_cpu+0xf3 ([kernel.kallsyms])
move_task+0x2d ([kernel.kallsyms])
load_balance+0x562 ([kernel.kallsyms])
rebalance_domains+0x170 ([kernel.kallsyms])

+0x122 ([kernel.kallsyms])
__do_softirg+exf5 ([kernel.kallsyms])
call_softirg+@xlc ([kernel.kallsyms])
do_softirg+0x65 ([kernel.kallsyms])
irqg_exit+0x105 ([kernel.kallsyms])

smp_apic_timer_interrupt+0x48 ([kernel.kallsyms])

apic_timer_interrupt+0xé6d ([kernel.kallsyms])
cpuidle_idle_call+@xde ([kernel.kallsyms])
arch_cpu_idle+0xe ([kernel.kallsyms])
cpu_startup_entry+0x14a ([kernel.kallsyms])

[600] 5175695.844862:
[048] 5175695.870899:

94.084 10398.997

p99(us) max(us)

247.705 26647.034

trigger BRSS!

sched:sched_wakeup: kipmi@:1771 [139] success=1 CPU:000

sched:sched_migrate_task:

filename=/usr/bin/touch pid=104281 old_pid=104281

/ -m 512 -i 1000 --order

comm=kipmi@ pid=1771 prio=139 orig_cpu=0 dest_cpu=48

ffffffff81055042 start_secondary+0x1d2 ([kernel.kallsyms])
2024-02-26 16:25:47.517602 ksmd 691 d... [048] 5175695.871032:
| swapper 0 dNs. [048] 5175695.871866:
| swapper 0 d... [048] 5175695.871867:
“After 1019.792 us
2024-02-26 16:25:49.148249
start => end

sched:sched_switch: ksmd:691 [125] D ==> kipmi@:1771 [139]
sched:sched_wakeup: kipmi@:1771 [139] success=1 CPU:048
sched:sched_switch: swapper/48:0 [120] R ==> kipmi@:1771 [139]

total(us) min(us) p50(us) max(us) than(regs)

sched_wakeup => sched_switch 42454 862357.285 12.459 147.572 26170.022 17 ( 0%)

LlJéEiLr]IA_i__
F2E cpU:048,

WIZX sched_migrate_task (AR, TTLAEZ kipmi0:1771 £5F27E CPU:000 45T 26ms,
E'HQ’E_F I THIT.

GRS, TLROSME, BRE. LRNA, FERAMERTIERS, /0\SHHTE, BAMRAZRERAIAERET.
Jigss, RIS SERSTIEY, TRHRIS4E—EN, BEREERKR. REXR. KEKXE,

[root@kvm ~]# perf-prof multi-trace -e sched:sched_wakeup/
sched:sched_switch/

--than 2ms --detail=samekey,+1ms
2024-02-26 16:57:12.496584

| 6881.959 us

2024-02-26 16:57:12.503466

Z R T RS E, IEETE

4.2.1.4.

/key=pid/ -e

/key=next_pid/,sched:sched_migrate_task//key=pid/ /,sched:sched_switch/ /key=prev_pid/ / -m 512 -i 1000 --order
54312 dNh. [000
0 dNs. [048

] 5177580.851790:
1
58168 d... [048]
1
1

5177580.858598:
5177580.858672:
5177580.858689:
5177580.859725:

atop
swapper
bio_sdk_mng

:sched_wakeup: python:26821 [120] success=1 CPU:000
:sched_migrate_task: comm=python pid=26821 prio=120 orig_cpu=0 dest_cpu=48
ched_switch: bio_sdk_mng:58168 [100] S ==> python:26821 [120]
6821 [120] S ==> time_ticker:70562 [139]
:sched wakeup python:26821 [120] success=1 CPU:048

26821 d... [048
0 dNh. [048

| python
swapper

“After 1052.635 us
2024-02-26 16:57:14.393759

start => end total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

15838.145 20.448 104.897 6881.959 1 ( 0%)

MZE python HFIZAIEEFEIR, comm~python, next_comm~python, RIiZiEH python HIE.
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4.21.5. FNSHPITIELE

[root@kvm ~]# perf-prof multi-trace -e sched:sched‘wakcup//x' 7 /Reys Dld/
sched:sched_switch/ /key=next_pid/,sched:sched_switch/ ‘ /key=prev_pid/ / -m 512 -i 1000 --

order --than 2ms --detail=samekey,+1ms

4.2.1.6. *f%

EEHRIEN, SRS ER0ERE,

[root@kvm ~]# perf-prof rundelay -e 'sched:sched_wakeup,sched:sched_wakeup_new,sched:sched_switch//key=prev_pid/' -e
'sched:sched_switch//key=next_pid/,sched:sched_migrate_task//untraced/' -k pid --order -m 512 -i 1000 --than 2@ms --detail=samecpu
2024-09-29 16:01:57.557448 atop 212507 d.h. [048] 2690982.382248: sched:sched_wakeup: main_task:23691 [139] success=1 CPU:048
|+ 20250.508 us atop 212507 [048] 2690982.382311: sched:sched_wakeup: net_account_age:218542 [120] success=1 CPU:048
| atop 212507 [048] 2690982.394862: :sched_wakeup: loglistener:13197 [120] success=1 CPU:048
atop 212507 [048] 2690982.401465: | kworker/48:1H:12633 [100] success=1 CPU:048
.332 atop atop 212507 [048] 2690982.401476: |_swi atop:212507 [100] R ==> harp-agent:147403 [120]
atop 212507 [048] 2690982.401477: :sched_switch: atop:212507 [100] R ==> harp-agent:147403 [120]
harp-agent 147403 [048] 2690982.401484: :sched_wakeup: harp-agent:147402 [120] success=1 CPU:048
.160 harp-agent harp-agent 147403 [048] 2690982.401495: :sched_switch: harp-agent:147403 [120] S ==> ksoftirqd/48:343 [120]
.205 ksoftirqd/4 ksoftirqd/48 343 . [048] 2690982.401524: ched_switch: ksoftirqd/48:343 [120] S ==> harp-agent:147401 [120]
[048]
[048]
[ee0]
[ee0]
[ee0]
[e00]
[600]

a
= 5
nw > =

I
I
I
I
I
I
| atop 212507 048] 2690982.401736: ched_migrate_task: comm=net_account_age pid=218542 prio=120 orig_cpu=48 dest_cpu=0
| atop 212507 048] 2690982.401737: :sched_wakeup: net_account_age:218542 [120] success=1 CPU:000
I
I
I
I
pl

==

.624 [migrate] swapper (2] 000] 2690982.402479: :sched_migrate_task: comm=main_task pid=23691 prio=139 orig_cpu=48 dest_cpu=0
2690982.402481: :sched_migrate_task: comm=circuit_break pid=23694 prio=139 orig_cpu=48 dest_cpu=0
2690982.402483: :sched_switch: swapper/0:0 [120] R ==> rcu_sched:11 [120]

2690982.402494: :sched_switch: rcu_sched:11 [120] S ==> circuit_break:23694 [139]

2690982 .402498: : |_swi : circuit_break:23694 [139] S ==> main_task:23691 [139]

=W < Wi < Wi < Wi < Wi « S < WK < W < M < WY <
n

=
n

000
000
000
000

swapper 0

swapper

11.449 rcu_sched rcu_sched 11 d.
024-09-29 16:01:57.577746 circuit_break 23694 d..

[\
a

HF#ESD 2 25 runtime, comm; time_offset, [reason],
runtime, comm, F3F rundelay, FRNHERIEITHIE., TLARREEIERA, W MNHESITHMBEIRI. {XIEFTF sched:sched_switch Z{4,
time_offset, [reason], reason fEFIEEW, FIEEM el FIARIRERE., XENHEXBRSHIER, FENSEHESERENHERES.

sched:sched_wakeup: [wakeup], FHFEHEIEEE, sched:sched_switch: [running], HFEIETEIEST; [preempt], HFEHHGH; [sleeping], HFERER;
[waiting], HIEEEIFRIR. sched:sched_migrate_task: [migrate], HIETFEEIEME cpu,

4.2.2.Syscalls

ST RGERER, T multi-trace, INREFIEIISELE multi-trace,

[root@kvm ~]# perf-prof syscalls -e 'raw_syscalls:sys_enter' -e 'raw_syscalls:sys_exit' --perins -i 1000
2024-02-26 16:41:15.548346
thread comm syscalls total(us) min(us) avg(us) max(us) than(reqgs)

181860 gemu-system-x86 poll(7) (
181860 gemu-system-x86 clock_gettime(228) 1.163 5 .581 0.761 (
183118 CPU ©/KVM ioctl(16) 65.423 ° .115 7.953 (
183119 CPU 1/KVM ioctl(16) 109.568 o .980 19.091 ) ( %)

2024-02-26 16:41:14.556469 gemu-system-x86 181860 .... [001] 5176622.910799: |_syscalls:sys_enter: NR 271 (2c3b3ee, 7, 7ffdfbe33840, 0, 8, 0)
2024-02-26 16:41:15.556491 gemu-system-x86 181860 .... [001] 5176623.910821: |_syscalls:sys_exit: NR 271 = @

2024-02-26 16:41:16.548405

thread comm syscalls min(us) max(us) err  than(reqgs)

181860 gemu-system-x86 ppoll(271) 1000022.107 1000022.107 1000022.107 1000022.107

) 1 (100%)
181860 gemu-system-x86 poll(7) 4.640 4.640 4.640 4.640 (2] 0 ( o%)
0

181860 gemu-system-x86 clock_gettime(228) 2.921 1.285 1.460 1.636

KISTE key B, LA tid fEA key, -—-perins FJEDEBNEAZIRFEHEIEIR, --than 100ms FTENEEIT 100ms B4, err Lt RFA A HIBEANREL.
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raw_syscalls:sys_enter F raw_syscalls:sys_exit X NEHREER, FEeiBEEMEN, ATLURE trace events 1JERS.

[root@kvm ~]# perf-prof syscalls -e 'raw_syscalls:sys_enter/ /' -e 'raw_syscalls:sys_exit/ ' -m 512 --order -i 1000
2024-02-26 17:13:20.648768
syscalls calls total(us) i avg(us) max(us)

poll(7) 1543985,
read(9) 507751.
open(2) 24566.

.008 500306.
.493 56679.
.530 37.
.500 66.
.735 148.
.811 21.
-323 224.
.902 15.
.990 ilg
.628 18.

close(3) 11307.
stat(4) 8934.
mmap (9) 5667.
write(1) 2497.
fstat(5) 2004.
1stat(6) 351.
1seek(8) 186.081

FITRFAERS/VF 10 BYZEIR, LA common_pid /EA key.

OO0 000000

exit ¥ exit_group BRHVARRAS AL raw_syscalls:sys_exit B4, FNilE L EX R, ENEBNEAIR raw_syscalls:sys_enter £l sched:sched_process_free
RUEEIR, FITMESEEHARIHERRZBRZER,

Syscalls AN3fF--detail 241, FIHEIBANRGEBEINFERR, TTLAGER multi-trace AIFEIRSHTRIABRIRAIFERSRE.
\ V77—

FEARPSHIRESHR ENE, fLAXRSIERERPSEENZSSHEY.
4.2.3.Nested-trace

FITREERXR, URREEINITHER. REARATRESHRE. B3, ETF multi-trace,
&R multi-trace BER.

perf-prof nested-trace -e -e -e ‘

- MIMEE—XEM, BTHEANOMEO. : REBAEANDRY, RFEFEAHANERL, FF.

--impl <impl> Implementation of two-event analysis class. Dflt: delay.

call: analyze function calls, only for nested-trace.
call-delay: call + delay, only for nested-trace.

Call DHTEREVERRR, call-delay, DITREARKER, LAINKRERIHRITRER.

[root@kvm ~]# echo 'p:run_timer_softirq run_timer_softirq' >> /sys/kernel/debug/tracing/kprobe_events

[root@kvm ~]# echo 'r:run_timer_softirq_ret run_timer_softirq' >> /sys/kernel/debug/tracing/kprobe_events

[root@kvm ~]# perf-prof nested-trace -e irq:softirqg_entry,irq:softirqg_exit -e timer:timer_expire_entry,timer:timer_expire_exit -e
-i 1000 --order

2024-02-26 17:47:03.218007

function call R total(us) min(us) p50(us) p95(us) p99(us) max(us)

softirqg_entry 282100.998 424.912
| -run_timer_softirg 56943.405 32.614
| | -timer_expire_entry 12777 11385.436 28.318

HAPBTRIAITA timer BIITE—ERIEAXR. ENEREAXR, BNERTFRN. RIiFCEUESFEETEA.

4.2.4.Rundelay
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ERIEIRDHT. THREER multi-trace —F, RZRM T BaIREITIERFAITIRE.

° B/NMHFE, -ppid. -ttid. workload
o —EHFE, -filter comm

s  FAEHE. NEE-p. -t. -filter

[root@kvm ~]# perf-prof rundelay -e 'sched:sched_wakeup,sched:sched_wakeup_new,sched:sched_switch//key=prev_pid/' -e 'sched:sched_switch//key=next_pid/' -k pid --order
-i 1000 --perins -v
name sched_wakeup id 340 filter (null) stack @
name sched_wakeup_new id 339 filter (null) stack ©
name sched_switch id 338 filter (null) stack ©
name sched_switch id 338 filter (null) stack ©
Trick: Enable userland unnecessary detection of sched:sched_wakeup events.
sched:sched_wakeup "pid==181860 || (pid>=181883&&pid<=181884) || (pid>=1831188&&pid<=183119) || (pid>=1831218&8&pid<=183123) || pid==184830"
sched:sched_wakeup_new "pid==181860 || (pid>=18188388&pid<=181884) || (pid>=18311888&pid<=183119) || (pid>=18312188&pid<=183123) || pid==184830"
sched:sched_switch "prev_state==0 && (prev_pid==181860 || (prev_pid>=1818838&8&prev_pid<=181884) || (prev_pid>=1831188&prev_pid<=183119) |
(prev_pid>=1831218&8prev_pid<=183123) || prev_pid==184830)"
sched:sched_switch "next_pid==181860 || (next_pid>=1818838&&next_pid<=181884) || (next_pid>=1831188&next_pid<=183119) || (next_pid>=183121&8&next_pid<=183123) |
next_pid==184830"
Trick: Enable userland unnecessary detection of sched:sched_wakeup events.
2024-02-26 19:06:42.824007

start => end

181860 gemu-system-x86 sched_wakeup => sched_switch
183118 CPU 0/KVM sched_wakeup => sched_switch o o o o 10.092
183119 CPU 1/KVM sched_wakeup => sched_switch o o o o 9.792

ME 181860 HIZAVARIEIR, H-e f5ERY 4 MBHREEAER, FAEEMITIEE, FEEIEH key B, ARTLURER untraced, BJLA
IIEfbEN. TIESRSENRE (v SRS ERTIRRRTTR) .

BT EER 4 NEEZI, RILURINEZAY untraced 44, Untraced SEEATLABE CIREITIERS, key EEME.

[root@kvm ~]# perf-prof rundelay -e 'sched:sched_wakeup,sched:sched_wakeup_new,sched:sched_switch//key=prev_pid/' -e

'sched:sched_switch//key=next_pid/,sched:sched_migrate_task//key=pid/ /' -k pid --order -i 1000 --than 2ms --detail=samecpu

Trick: Enable userland unnecessary detection of sched:sched_wakeup events.

Trick: Enable userland unnecessary detection of sched:sched_wakeup events.

2024-02-26 19:19:58.487519 awk 182927 d. 5186146.850781: sched:sched_switch: awk:182927 [120] R ==> vstationd:182921 [120]

| 3777.419 us vstationd 182921 d. 5186146.851043: sched:sched_migrate_task: comm=vstationd pid=182921 prio=120 orig_cpu=72 dest_cpu=72

| vstationd 182921 d.h. 5186146.852798: sched:sched_migrate_task: comm=sap1015 pid=152678 prio=120 orig_cpu=72 dest_cpu=24

| vstationd 182921 d... 5186146.854138: sched:sched_migrate_task: comm=vstationd pid=182929 prio=120 orig_cpu=72 dest_cpu=48
vstationd 182921 d... 5186146.854554: sched:sched_migrate_task: comm=vstationd pid=182923 prio=120 orig_cpu=48 dest_cpu=0

2024-02-26 19:19:58.491296 vstationd 182921 d... 5186146.854558: sched:sched_switch: vstationd:182921 [120] S ==> awk:182927 [120

2024-02-26 19:19:59.722419

total(us) min(us) p50(us) p95(us) p99(us) max(us) than(reqgs)

sched_switch sched_switch 13362.782 o 87.640 846.318 3777.419
sched_wakeup sched_switch 11062.819 o 21.809 173.037 843.877
sched_wakeup_new sched_switch 5,355 o 3.420 3.420 3.420

ME pyth*,awk HIZRIEEZEIR, sched_migrate_task ZHTINAY untraced 4, KRIREITIE.

4.2.4.1. FJEDREIETS

--detail=samecpu X MLEXTTF rundelay B—ERIETRIE,

¢ sched:sched_wakeup 4, IREE—/MEFEZRIEER 47 cou L.

¢ sched:sched_migrate_task {4, 1FRB— 1 MHEREIEER %7 cou L.

SHFREEIER , HIEIRRE—EAREEIXN i cpu £ XFTF rundelay, --detail=samecpu I3 B ERER sched:sched_wakeup. sched:sched_migrate_task

BB cou, FRFEXNBIR cpu LRISEE,
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[root@kvm ~]# perf-prof rundelay -e

'sched:sched_switch//key=next_pid/,

024-03-02 17:49:51.414151
24655.132 us

.349 pal_session pal_session

exec_agent

pal_session
memdump
memdump
memdump
memdump

.225 [migrate]

memdump
memdump
2024-03-02

17:49:51.438806

safe_TsysAgent. 176719 d...
exec_agent 218830 dNh.
exec_agent 218830 d...
exec_agent 218830 d...

31989 d...

218830

31989
176693
176693
176693
176693

176693
176693
176722

/"

5612740.
5612740.
5612740.
5612740.
] 5612740.181460:
5612740.

5612740.
5612740.
5612740.
5612740.
5612740.

5612740.
5612740.
5612740.

-k pid

181290 :
181335:
181453:
181453:

181511:

197520:

‘sched:sched_wakeup, sched:sched_wakeup_new, sched:sched_switch//key=prev_pid/' -e

--order -m 512 -i 1000 --than 2@ms

sched:sched_wakeup:
sched:sched_switch:
sched:sched_switch:

sched:sched_wakeup:

sched:sched_switch:

197537

198514 :
198516:
198517:

205934 :
205935:
205945

sched:sched_wakeup:
sched:sched_switc
sched:sched_switch:

sched:sched_switch:
sched:sched_switch:
sched:sched_swit

sched:sched_wakeup_|

sched:sched_switch:

: grep:176722 [120] S

new:

safe_TsysAgent.:176723 [120] success=1

pal_session:31989 [100] success=1 CPU:024

exec_agent:218830 [120] R
exec_agent:218830 [120] R
pal_session:31989 [100] S

pal_session:31989 [100]
pal_session:31989 [100]
==> exec_agent:218830 [120]

pal_session:31989 [100] success=1 CPU:024

pal_session:31989 [100] S ==> ps:176721 [120]

: comm=safe_TsysAgent.

kworker/72:1H:179485 [100]
memdump:176693 [120] R ==>
memdump:176693 [120] R ==>

memdump:176693 [120] R ==
memdump:176693 [120] R

pid=176723 prio=120 orig_cpu=24

success=1 CPU:072
kworker/72:1H:179485 [100]
kworker/72:1H:179485 [100]

grep:176722 [120]
grep:176722 [120]

safe_TsysAgent.:176723 [120]

2024-03-02 17:49:53.402933

sched_wakeup
sched_switch
sched_wakeup_new

sched_switch
sched_switch
sched_switch

LR 176723 FEE! CPU:024
2335 176723 2R CPU:072

SEFEFHIRHAT. A2 176723

RRHIEAIHATRSIE, ATLAIER

4.3.1#12

4.3.1. Task-state

total(us) min(us) p50(us) p95(us)

44520
9120
137

£, ZEHRE
£, ZEMRd
RUEERER
ZEEREERE N HER Y TRTEL.

862016.592
346108.075
285063.957

40.878 11668.634

24.6ms, 1E CPU:024 F24% 16.2m:s,

1£ CPU:072 54
RTRRE—IR

p99(us) max(us) than(reqgs)
258.592
773.786

23573.548

5996.165
15849.178
24655.132

8 CPU:024 RIS, IRERERFZENMHATE CPU:024 L1,
S CPU:072 LRYEE(Y, ERERZRFEANMATE cPU:072 £,

8.4ms,

T8, 16247.225 us M ) ? A9BTE)RFE.

ESREDTT. RILAGIHHFE R (running), RD (rundelay), S (sleeping), D (disk sleep), T (stopped), | (idle)Z&RRSHIS TR IB R,

WE =R

o ENHFE, -ppid. -ttid
o —KHFE. -filter comm

« AR, FREp.

PROFILER OPTION:

--filter <filter>

-S, --interruptible

-D, --uninterruptible
--than <ns>
--perins

-g, --call-graph
--flame-graph <file>

--filter

Event filter/comm filter
TASK_INTERRUPTIBLE, no- prefix to exclude
TASK_UNINTERRUPTIBLE

Greater than specified time, Unit:
Print per instance stat

Enable call-graph recording
Specify the folded stack file.

s/ms/us/*ns/percent

Use ptrace to track newly created threads.

--ptrace

~filter ITIEHIE, REFIX

HIERPRE.
7E s 8 D K.

-S, -D, }EH;E l}:’ *EE'{klu\: 7N
—than, FTENEBISERER BRI,
--perins, BRENEEAVIRES
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FI %,
--ptrace, IRERHTIEMVEIE, FIHATESE.

[root@kvm ~]# perf-prof task-state -i 1000 -m 128
2024-02-28 00:09:25.835289
thread comm total(us) min(us) p50(us) p95(us) p99(us) max(us)

pal_main

pal_main 991444.
pal_main 2438.
workere_0.23 989630.
worker@_0.23 374.
pal_session 89149.
pal_session 868154.
pal_session 40948.
pal_ctrl 9290.
pal_ctrl 985814.
pal_ctrl 2197.

HHE 31958 BUIRE.

. %u‘éﬁﬁéﬂﬁi& CPU EIBfTIEE/R, LIRS HER. pal_main £42 1 #RIETT 967 )R, SEHITHIIE 3206us, ERABURHIT 10us,
HRUE1THYE, RILATELZEFRERY cpu FIAZR

o SIKRERITHIEERINDS, WFFHAIERZIHIGEEIX FIEAIRTES . pal_main £652 1 FPPIHERERR 966 R, /SILRERRATIE) 991ms, SEIIREARAY
8 1ms,

*  ROREFEIHEADAELER, MEFERIREERIZAZIE cou FHRIE TIXHERIRSIEIS TR,

[root@kvm ~]# perf-prof task-state -i 1000

2024-02-28 00:24:39.272155 task-state: 174910 python WAIT 1000 ms

2024-02-28 00:24:36.884994 python 174910 d... [048] 5290825.350076: sched:sched_switch: python:174910 [120] S ==> swapper/48:0 [120]
ffffffff816c51a3 _ schedule+ox4f3 ([kernel.kallsyms])
fFFfffff816c5609 schedule+0x29 ([kernel.kallsyms])
ffffffff816c4722 schedule_hrtimeout_range_clock+0xb2 ([kernel.kallsyms])
ffffffff816c47d3 schedule_hrtimeout_range+0x13 ([kernel.kallsyms])
ffffffff81228dc5 poll_schedule_timeout+0x55 ([kernel.kallsyms])
fFffffff81229741 do_select+0x6dl ([kernel.kallsyms])
fFffffff81229a0b core_sys_select+dxldb ([kernel.kallsyms])
FFFFFFFF81229bea +oxba ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])
00007ff66636Cca33 Unknown+0x0 (/usr/lib64/1libc-2.17.s0)
0000000001837010 Unknown

2024-02-28 00:24:37.885658 swapper 0 dNh. [048] 5290826.350741: sched:sched_wakeup: python:174910 [120] success=1 CPU:048
FFFFff£810c9295 ttwu_do_wakeup+0xb5 ([kernel.kallsyms])
fFffffff810c939d ttwu_do_activate.constprop.115+0x5d ([kernel.kallsyms])
ffffffff810cc21d try_to_wake_up+0x18d ([kernel.kallsyms])
ffffffff810cc445 wake_up_process+0x15 ([kernel.kallsyms])
ffffffff810ba3b2 hrtimer_wakeup+0x22 ([kernel.kallsyms])
ffffffff810babl6 _ hrtimer_run_queues+0xd6 ([kernel.kallsyms])
ffffffff810bbeaf hrtimer_interrupt+oxaf ([kernel.kallsyms])
fFffffff81056f3b local_apic_timer_interrupt+0x3b ([kernel.kallsyms])
ffffffff816d3933 smp_apic_timer_interrupt+0x43 ([kernel.kallsyms])
ffffffff816dle5d apic_timer_interrupt+0x6d ([kernel.kallsyms])
ffffffff81541fde cpuidle_idle_call+0xde ([kernel.kallsyms])
ffffffff8103412e arch_cpu_idle+oxe ([kernel.kallsyms])
ffffffff810f654a cpu_startup_entry+oxlda ([kernel.kallsyms])
fFffffff81055042 start_secondary+0x1d2 ([kernel.kallsyms])

2024-02-28 00:24:39.276591

total(us) i p50(us) p95(us) p99(us) max(us)

2.662 1048.994 10050.700 100100.627 1000664.614

Fitjava, python * HFRIRZS, RMER S A&, TISHEIT 1000ms Y, -g $TFFHERATLABEILZMEIR. MREERYRE. python:174910 LZAZREIRER /9
HIT select ZFAA, MEEEEEIERTSEZIHA,

[root@kvm ~]# perf-prof task-state --
2: eth@: <BROADCAST,MULTICAST,SLAVE,UP,LOWER_UP> mtu 9100 gqdisc mq master bondl state UP mode DEFAULT glen 1000
link/ether b8:59:9f:d7:f5:78 brd ff:ff:ff:ff:ff:ff

2024-02-28 00:31:47.893170
total(us) i p50(us) p95(us) p99(us) max(us)
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R 14 13164.998 202. 1116.774 1635.135 1635.135 1635.135
S 1 13.700 13. 13.700 13.700 13.700 13.700
RD 14 104.587 1. 7.387 12.715 12.715 12.715
[root@kvm ~]# perf-prof task-state --

2024-02-28 00:33:36.316736

St calls total(us) min p50(us) p95(us) p99(us) max(us)
1251.103 5 203.382 398.259 398.259 398.259

1000094 . 266 5 1000051.823 1000051.823 1000051.823 1000051.823
12.924 28.805 28.805 28.805

HITES, AMBRSHUTHIAHEAVRE. RIKE. S K& total(us), RDIREZFIHEHIELRHAITRIIE.

4.3.1.1. ptrace

Ptrace FIRIZHIFTERZIE. —EMINEIHE. ZA2/5, WMRASA--ptrace IR, NFENSIESHIEM T EMIRER.

JRIE E, --ptrace &N, FFH ptrace IREFHFE, FH¥TFF PTRACE_O_TRACEFORK FINBE, IXFEFTFEAIZFZZNIALLT ptrace-stop K7, JIFFE&FETTIE
— N task-state prof_dev IR5E, FHENIFTEIEHEINIT. IXEFIREREIFTEIZ.

WNSRPFN0ZE workload, NUBKIAFSA--ptrace 1#EIA,

[root@kvm ~]# cat work.sh

#!/bin/bash

ps -ef|grep awk

[root@kvm ~]# perf-prof task-state --perins -- ./work.sh

2024-12-06 15:11:01.063353

thread comm St calls total(u min(us) p95(us) p99(us)

work.
work.
work.
work.
ps

ps

ps

ps
grep
grep
grep

[SR3--ptrace JRESSEGTENSIZTAREMEM, FELIEUME, FHs. RBEWSLIRER, REREBA--ptrace

BN ANNWNOOWWO

4.31.2. [FiE

HREPEMARIRER sched:sched_switch, sched:sched_wakeup. sched:sched_wakeup_new iIXHEHR=1EHE, FiRIE-p. -t. -filter, -SD ZR%INERN
REX=EHERNTIEES

[root@kvm ~]# perf-prof task-state -vv -- sleep 1

sched:sched_switch "prev_pid==153959"

sched:sched_switch filter "next_pid==153959"

sched:sched_wakeup filter "pid==153959"

sched:sched_wakeup_new filter "pid==153959"

2024-02-28 00:39:29.953483 perf-prof 153958 d... 5291718.419377: sched:sched_wakeup : perf-exec:153959 [120] success=1 CPU:024
2024-02-28 00:39:29.953485 swapper 0d... 5291718.419379: sched:sched_switch : swapper/24:0 [120] R ==> perf-exec:153959 [120]
2024-02-28 00:39:29.953684 sleep 153959 d... 5291718.419578: sched:sched_switch : perf-exec:153959 [120] R ==> migration/24:175 [0]
2024-02-28 00:39:29.953691 swapper 0 d... 5291718.419585: sched:sched_switch : swapper/48:0 [120] R ==> perf-exec:153959 [120]
2024-02-28 00:39:29.954282 sleep 153959 d... 5291718.420175: sched:sched_switch : sleep:153959 [120] S ==> swapper/48:0 [120]
2024-02-28 00:39:29.954308 swapper 0 dN.. 5291718.420202: sched:sched_wakeup : sleep:153959 [120] success=1 CPU:048

120] R ==> sleep:153959 [120]

120] S ==> swapper/48:0 [120]

2024-02-28 00:39:29.954309 swapper 0d... 5291718.420203: sched:sched_switch: swapper/48:0 [

2024-02-28 00:39:29.954397 sleep 153959 d... 5291718.420291: sched:sched_switch: sleep:153959 [

2024-02-28 00:39:30.954448 swapper 0 dNh. 5291719.420342: sched:sched_wakeup: sleep:153959 [120] success=1 CPU:048
[
[

2024-02-28 00:39:30.954451 swapper 0 d... 5291719.420345: sched:sched_switch: swapper/48:0
2024-02-28 00:39:30.954560 sleep 153959 d... 5291719.420454: sched:sched_switch: sleep:153959
2024-02-28 $39:30.957584

total(us) min(us) p50(us) p99(us) max(us)

120] R ==> sleep:153959 [120]
X

120 > swapper/48:0 [120]

986.504 87.611 199.160 590.704 590.704 590.704
1000078.167 26.839 1000051.328 1000051.328 1000051.328 1000051.328
11.775 0.984 2.472 6.489 6.489 6.489

-w BTREIREM. fiter BREHNRERITIER, BT IRRAFENREY, WRHESEERE, WiRDETF.
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M B 2 et —IR RD RZSHEIFERT, M 153959 #IREERIFFIRHAT.

M2 B 2 Gt —IR R INSRIFERT, M 153959 FHABUTEIHUTEER, RINSIIHREZE, SHE] runqueue BATIREE.
M2 Bl Gt —IR RD IRZSFERT, M 153959 R TR ARIBIIIRERR. FitRIBE—XEELE.,

M 4B * G —IR R INSFERS, HAITAHE 590us,

M B e et —IR S ARZSFERT, M 153959 REIRZIMRIGEE, X MHIEIIRESESMRE, s "RERTIREE, FITIRE s IKSFERT, D R disk
sleep JIHRHZS, FELHAIHURE D IRESFERT. LALLSSHE.

* AEFM

sched:sched_switch, sched:sched_wakeup, sched:sched_wakeup_new
\ V7
¢ MBESHRE. EUNZESE, TRTWE gemu vepu HIERNIEITIEIR.

4.3.2.0ncpu

WRER cpu LIETTHIHIE. BiE, WIERHBIEITERL cpu L,

[root@kvm ~]# perf-prof oncpu
2024-02-28 01:24:34.618086
CPU" SUM(ms)  COMM:TID(ms)

000 149 ksmd:691(29.8ms) sh:6188(8.2ms) vstationd:6172(6.6ms) sapl016:152682(6.1ms) pal-shell:6182(4.8ms) sapl@08:152624(4.6ms) safe_TsysAgent.:50411(4.5ms)
hcbs_agent_mcd:108955(3.5ms) sap1@09:152626(3.3ms)

001 4 kworker/1:0H:215142(2.5ms) CPU 1/KVM:101592(1.3ms) gemu-system-x86:100037(0.1ms) worker:115686(0.1ms) kworker/1:2:204103(0.1ms) ksoftirqd/1:15(@.0ms)
002 1 kworker/2:2H:181419(0.8ms) kworker/u448:1:226834(0.5ms)

LR cpu, 2 BIRIXAN cpu HIERVTRTEIANGEH,  BEHERITRTIEL,

[root@kvm ~]# perf-prof oncpu

2024-02-28 01:30:38.522024

THREAD COMM SUM(ms) CPUS(ms)

691 ksmd 48 0(19ms) 24(10ms) 48(7ms) 72(11lms)

31958 pal_main 2 24(2ms)
31974 worker@_0.23 992 23(992ms)
31989 pal_session 76 24(76ms)
31990 pal_ctrl 7 24(7ms)

SRS NEREEHERL cou EHRITE. * BRESA cou ERIHITRIIEL.
& HEFMF

sched:sched_switch, sched:sched_stat_runtime

& Wil

HERS cou FIBRSRIEE,

TER Host LLFZANATER vepu FE cpu.

4.4.ATF

4.4.1. Kmemleak
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REFHEST. TUSTTRZABHATESER, URBPSAFOESRS. ARRZOEREIE: buddy, slab, kmalloc, vmalloc, percpu %,
HARPESRTESBLES: glibc. tcmalloc &,

RFEHEGNRE, BE—MEERTAESENELERATIENR. AE0E, AN, MEHE. ARSI, adERNS
REETHERERATNER, AENATHE. SFE—ERE, RENGTEHEME, RIRBHRANE, —EgREZHEUE.
XENEEZE, B MR EINFEHENUE.

iS5t

it

--event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.
EVENT, EVENT, . ..
EVENT: sys:name[/filter/ATTR/ATTR/.../]
profiler[/option/ATTR/ATTR/.../]
filter: trace events filter
ATTR:
stack: sample_type PERF_SAMPLE_CALLCHAIN

=EXPR: kmemleak, ptr field, Dflt: ptr=ptr
=EXPR: kmemleak, size field, Dflt: size=bytes_alloc
EXPR:
C expression. See “perf-prof expr -h" for more information.

--alloc <EVENT> Memory alloc tracepoint/kprobe/uprobe
--free <EVENT> Memory free tracepoint/kprobe/uprobe
--call-graph Enable call-graph recording
--flame-graph <file> Specify the folded stack file.

~alloc IEEAFHDER. ~free IEEATERNR. -8 IFREDERNEX. prr BEEERFOERRERIAFIELE, RIS tEERMAIRFIBIL,
size BIEIEEDECHIRTA/N.

[root@kvm ~]# perf-prof trace -e kmem:kmalloc, kmem:kfree -N 2

2024-02-28 14:26:22.091263 ps 102295 .... [000] 5341330.603820: kmem:kmalloc: (seq_buf_alloc+0x17) call_site=ffffffff81238d77 bytes_req=4096
gfp_flags=GFP_KERNEL | GFP_NOWARN

2024-02-28 14:26:22.091268 ps 102295 .... [000] 5341330.603825: kmem:kfree: (seq_buf_free+0x35) call_site=ffffffff81238be5

[root@kvm ~]# perf-prof kmemleak --alloc kmem:kmalloc// / / --free kmem:kfree// / --order -m 128 -g
2024-02-28 12:21:44.005026

KMEMLEAK STATS:

TOTAL alloc 163820 free 170934

LEAKED BYTES REPORT

Leak of 10240 bytes in 5 objects allocated from:
ffffffff811f0add _ kmalloc+@x1@d ([kernel.kallsyms])
ffffffff81232660 alloc_fdmem+0x20 ([kernel.kallsyms])
fFFfffff8123272c alloc_fdtable+0x6c ([kernel.kallsyms])
fFFfffff81232cfd dup_fd+0x20d ([kernel.kallsyms])
fFffffff8108afc9 copy_process+0xc@9 ([kernel.kallsyms])
ffffffff8108beel do_fork+0x91 ([kernel.kallsyms])
ffffffff8108c1f6 sys_clone+0x16 ([kernel.kallsyms])
fFffffff816d1549 stub_clone+0x69 ([kernel.kallsyms])

Leak of 4608 bytes in 9 objects allocated from:

S kmalloc BIRTFEMEE, ptr=ptr, ptr BEFSTE kmem:kmalloc IESECESIREIFIAFIBLE; 15TE kmem:kfree BEHIHIRTEIMBLL, size=bytes_alloc
IBESEAFT2L, BT bytes_alloc FERIREN,

M IEERTELERSERINES. EnRENATHERR. FFERATEHENERSEE, HRNERRIRE R,
RSB —MERBEHENER, R4 S5 IXNESE, BIHE 10240 715, XENMREE, FITHNNEEHBK, HEgMEEENRNFHE,

perf-prof kmemleak --alloc kmem:kmalloc//ptr=ptr/size=bytes_alloc/,kmem:kmalloc_node//ptr=ptr/size=bytes_alloc/ \

--free kmem:kfree//ptr=ptr/ --order -m 128 -g

--alloc #--free IEENAELESERSR, ALUEESZY. BaILARE— I RELEEENZHATEENAL, Bl 1M NESEEINES.
& [Hlgs
—R TR HEDSTT. TTLAMERN/proc/meminfo SRFIRTABIAIREHES M, SASE{ER perf-prof kmemleak K3 Hr.
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RFSHNAFEDECRE. F2m 0 uprobe iR, FSHAFHDBECAIRERAIMELUE, SARAALUER perf-prof kmemleak &34,
4.4.2. Kmemprof

AERRDTT. FENEAFDEAZRERAVRS.
HTF multi-trace, EARE:

perf-prof kmemprof -e HEDHEIR -e WERHA

5-e RKIEERFLBLSEN, AMFEF--alloc F1--free,

[root@kvm ~]# perf-prof kmemprof -e 'kmem:mm_page_alloc//size=4096<<order/key=page/stack/' -e kmem:mm_page_free//key=page/stack/ -m 256 --order

~C2024-02-28 15:01:15.793161

kmem:mm_page_alloc => kmem:mm_page_free

kmem:mm_page_alloc total alloc 156213248 bytes on 36622 objects

Allocate 42074112 (26.9% ) bytes on 10272 (28.0% ) objects:
FFFFFFff8119bf79 __alloc_pages_nodemask+0x279 ([kernel.kallsyms])
ffffffff811e45d8 alloc_pages_vma+@xc8 ([kernel.kallsyms])
ffffffff811c211c handle_mm_fault+@xc5c ([kernel.kallsyms])
ffffffff816ccl24 _ do_page_fault+0x154 ([kernel.kallsyms])
ffffffff816cc455 do_page_fault+0x35 ([kernel.kallsyms])
ffffffff816c8648 page_fault+0x28 ([kernel.kallsyms])

Skipping alloc numbered 11..77

kmem:mm_page_free total free 156213248 bytes on 36622 objects

Free 73363456 (47.0%) bytes on 17911 (48.9%) objects:
ffffffff81199ed4 free_pages_prepare+0x124 ([kernel.kallsyms])
ffffffff8119a994 free_hot_cold_page+0x74 ([kernel.kallsyms])
ffffffff8119aac6 free_hot_cold_page_list+0x46 ([kernel.kallsyms])
fFFFffff8119ff7e release_pages+0x24e ([kernel.kallsyms])
ffffffff811d448d free_pages_and_swap_cache+dxad ([kernel.kallsyms])
ffffffff811bc87c tlb_flush_mmu.part.66+0x6c ([kernel.kallsyms])
ffffffff811bdeb5 tlb_finish_mmu+0x55 ([kernel.kallsyms])
fFffffff811c8c9b exit_mmap+0xdb ([kernel.kallsyms])
FFFFf 81089967 mmput+0x67 ([kernel.kallsyms])
fHffffff81092f15 do_exit+0x285 ([kernel.kallsyms])
FFFFff8109374f do_group_exit+0x3f ([kernel.kallsyms])
ffffffff810937c4 sys_exit_group+0x14 ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])

Skipping free numbered 11..84

M IEERHAELEF R EAMATOEURE. M IEE— 1 RESEHEKXAIGEL, SRDEFTIEAY 26.9%, LD EURERY 28%.
IEEISTRATER D . BUAREI 10 Mk, RIRED WIS,

\ 77—

AbSSHRefiit, ITLMBLLARMREDERR. HRESESI.

RRPSHIAESESES, FEHI0 uprobe /.

4.5. EE#IME

4.5.1. Kvm-exit

EEUCBHFERT, WE kvm:kvm_exit => kvm:kvm_entry Z/BRYZER, NEHRE—IXEHTE kvm HEHRAMIERAS.
BJLAfERS multi-trace SREEITHHERT, 1B vmexit BIEIEIEE R, multi-trace FYMEEIAARZE!, kvm-exit E2SIEBEIRA.

IS 4L

--filter <filter> Event filter/comm filter

--than <ns> Greater than specified time, Unit: s/ms/us/*ns/percent
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--perins Print per instance stat

--heatmap <file> Specify the output latency file.

-filter IRE kvm:kvm_exit BY trace events 13 }E28,
-than ¥TENESIEIRAYEH.

--perins ¥TEPENLAIRIER.

[root@kvm ~]# perf-prof kvm-exit -i 1000
2024-02-28 15:27:29.648194 kvm-exit latency
exit_reason total(us) min(us) avg(us) p99(us) max(us) %gsys

1414631.765 69.335 83213.633 250286.355 250286.355 100.00
EPT_VIOLATION 213.203 0.717 2.665 14.424 14.424 100.00
MSR_WRITE 52.335 0.573 0.769 1.271 1.271 100.00
EXTERNAL_INTERRUPT 0.729 0.729 0.729 0.729 0.729 0.00

1T QEMU 72 100037 BIEHMLIE HFERT. exit_reason IEEB—MEHIRE. ZBI3ZHF Intel #1 AMD &,

[root@kvm ~]# perf-prof kvm-exit -p 100037 -i 1000 --filter '
2024-02-28 15:32:48.236912 kvm-exit latency
[THREAD] exit_reason total(us) min(us) avg(us) p99(us) max(us) %gsys

[101591] IO_INSTRUCTION . . . . .627 100.

[1061591] MSR_WRITE . . . . .234 100.
[101591] EXTERNAL_INTERRUPT o ° o ° .741 100.
[101592] EPT_VIOLATION o ° o ° 10.408 100.
[101592] IO_INSTRUCTION o ° o ° 36.266 100.
[101592] MSR_WRITE . . . . 1.132 1e0.
[161592] PAUSE_INSTRUCTION . . . . 1.340 100.

FIENEA vepu LFZHEHMUIR HFERT. exit_reason 2 kvm:kvm_exit FRFYFFER. exit_reason != 12 2idyEiE HIT B,
& HEFH

kvm:kvm_exit. kvm:kvm_entry

\ 75—

FRF oML ERTHRAE.

+  Guest AMEBEENMNFFIRRIER, ATLAGHHESRIEMCERRT, LALCHIBTEEAIIIERERISZNG. FRAS exit_reason A total(us) RIMEEHKHZ
R ERAHRFE,

o GRUEE epTIBHURBURBHAERT. SRR pT BHIE
4.6. g

4.6.1.Blktrace

FITHRIZER request I RIEZ M ERAYFERT,

BRISLERE 10 3K
10 1E3KERL

10 EKH#EN 10 Scheduler PAZY
10 {5k driver
10 iEkHfTSeEE
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Greater than specified time, Unit
e <device> Block device, /dev/sdx

[root@kvm ~]# perf-prof blktrace -i 1000 -m 32

2024-02-28 15:53:08.179605
start = total(us) min(us) avg(us) max(us)

block_getrq” => block_rq_insert 361196.921 o 116.854 1166.554
block_rqg_insert” => block_rqg_issue 31042.043 o 25.176 105.535
block_rqg_issue” => block_rqg_complete 1993 273747 .745 o 137.354 353.104

#it/dev/sda IREE GIDC HMIERAIFERT.
& EFF

block:block_getrq. block:block_rq_insert, block:block_rqg_issue, block:block_rg_complete

& [fFlgs
IRER 10 BUFERY. perf-prof biktrace BBZZapS, EUEATELR. LU blktrace, blkparse ZFH.

4.7. 54 SiER

4.7.1.Profile

LISESREHEDT. (EHRAEREE PMU: cycles, T84 PMU 7E x86 SEEEBZ RIS NMI FhltT, BILAREZEIXHREE S

uAliE=S

FILTER OPTION:
-G, --exclude-host Monitor GUEST, exclude host

--exclude-guest exclude guest

--exclude-user exclude user

--exclude-kernel exclude kernel

--user-callchain include user callchains, no- prefix to exclude

--kernel-callchain include kernel callchains, no- prefix to exclude

--irgs_disabled[=<@|1>] , irgs disabled or not.
(not built-in because NO CONFIG_LIBBPF=y)

--tif need_resched[=<0|1>]
ebpf, TIF_NEED_RESCHED is set or not.
(not built-in because NO CONFIG_LIBBPF=y)

--exclude_pid <pid> ebpf, exclude pid
(not built-in because NO CONFIG_LIBBPF=y)

--nr_running_min <n> ebpf, minimum number of running processes for CPU runqueue.
(not built-in because NO CONFIG_LIBBPF=y)

--nr_running_max <n> ebpf, maximum number of running processes for CPU runqueue.
(not built-in because NO CONFIG_LIBBPF=y)

PROFILER OPTION:
-F, --freq <n> Profile at this frequency, No profile: ©
--than <ns> Greater than specified time, Unit: s/ms/us/*ns/percent
-g, --call-graph Enable call-graph recording
--flame-graph <file> Specify the folded stack file.

1828 —-exclude-* 2R perf RFA0ITIEEE, REETRARPES. RIES.
ebpf 137588 : FTELRIFATTH L CONFIG_LIBBPF=y,
-FIETERIEINER, -g FIFFRAIF R,

[root@kvm ~]# perf-prof profile g -CO -N2

2024-02-28 16:25:54.388121 sh 6881 [000] 5348502.907323: profile: 2504300 cpu-cycles

fFffffff812190b5 vfs_getattr+0x5 ([kernel.kallsyms])
fFffffff8121977e SYSC_newstat+0x2e ([kernel.kallsyms])

ffffffff81219a5e sys_newstat+Oxe ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])

000071a9d6430355 _xstat+0x15 (/usr/lib64/1libc-2.17.s0)
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000000000048172f glob_filename+0x31f (/usr/bin/bash)
0000000021000000 Unknown

2024-02-28 16:25:54.389127 sh 6881 [000] 5348502.908329: profile: 2498900 cpu-cycles
ffffffff8122elee _ d_lookup+0x6e ([kernel.kallsyms])
ffffffff8121f5c8 lookup_fast+0x188 ([kernel.kallsyms])
ffffffff81221a05 path_lookupat+0x165 ([kernel.kallsyms])
ffffffff8122208b filename_lookup+@x2b ([kernel.kallsyms])
fFFfff£81225d37 user_path_at_empty+0x67 ([kernel.kallsyms])

ffffffff81225dal user_path_at+0x1l ([kernel.kallsyms])
fFFFffff81219213 vfs_fstatat+0x63 ([kernel.kallsyms])
fFffffff812197el SYSC_newlstat+0x31 ([kernel.kallsyms])
ffffffff81219a6e sys_newlstat+dxe ([kernel.kallsyms])
ffffffff8l6di3fe tracesys+oxe3 ([kernel.kallsyms])
000071a9d64303f5 _lxstat+0x15 (/usr/lib64/libc-2.17.s0)
000000000048172f glob_filename+@x31f (/usr/bin/bash)
0000000021000000 Unknown

LA 1000 SESEHE CPU:0, IRELLfErR,

[root@kvm ~]# perf-prof profile -F 997 -C 24 -g

2024-02-28 16:54:39.559678 swapper 0 [024] 5350228.080499: profile: 2507600 cpu-cycles
ACTo generate the flame graph, running THIS shell command:

flamegraph.pl cpu.folded > cpu.svg

[root@kvm ~]# flamegraph.pl cpu.folded > cpu.svg

SREF CPU24 BUMERL, FHAERIEE

=
| | |
|
| | m
| ()]
| = | = \
‘snmp_fold fi..
I inet6_fill_ifl.. \ | | ] [ ] | \
Jinets fill lin.. | ] i
l } | rtnl_fill_ifinfo |‘ I - [: ‘ } \ || i
| © rtnl_dump_ifinfo 1| 1| L0
| | | E— | . il | § |
| © netlink_recvmsg [ | &
i | isock recvmsg | m I | il AN
| | SYSCoreavirom i | | I Wl el
| T , - I | |1 Ll Ll IR
I tracesys I | | i 0N T [ ] |
1  syscall.Syscalls i e | | T LICI | [
I = I | ] LT | L0
| _ m Em | I Wil L | IR
| net.interfacsTable m | @ W | Sesese m—— ) (] ||
net.InterfaceByN.. i 8 UI(ET [N | cpuide_enter. 1§ | |18 ||
o . il U@ LUK |cpuidie idle-cal {1 ||
| N A1 L8 N S ||
| e s | 171 I try ol
KA | |SYERE | || || Unknown || ni
8 B ksmo@ Mpelman )| | SE— ]

MIEE EREBRIEERIE TP S UL,
& HEFMF

cycles
\ 7}
—HRFTFAT cou FURSRRIME, S cou RIFIFSEES, MIINE) CPU LSREE. MHE cou RIFBSERS, BYMMEIMHE LA,

BT mpstat, top ZFCEREIBRLE cPU, HAFERY cpu B SRRLYRS, SAREBFIE perf-prof profile KAE,
4.7.2.Breakpoint

WO, AT MEREMMIEAYE. 5. YT, BRsdT 86 Fa, 81 cou ERILURIN 4 M.
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BEXRE

perf-prof breakpoint <addr>[/1/2/4/8][:rwx] ..

addr fEE— P EEMIELL, ATLARAFER), BALIZRZSR].
/1/2/4/8 EEREIMBIIII N AIEIRIRE, DBIRI 1. 2, 4. 8 F1,

rwx IEERFAASEEY,

[root@kvm ~]# cat /proc/kallsyms | grep

d ignore_msrs

[kvm]

[root@kvm ~]# perf-prof breakpoint

2024-02-28
RIP:
RAX:
RDX:
RBP:
R10:
R13:

18:55:39.210336

ffffffff81eb3ad7
ffffffffc2ccovda
0000000000000000
ffff8834ec6cbe8d
ffffea0@d2d2c500
ffff8834ele7e310

CS: 0010 SS: 0018

ffffffff810b3ad7 param_get_bool+0x17 ([kernel.

DRIINIE. B, T,

-8

cat 123827 [072] 5357487.737906: breakpoint: @xffffffffc2cceo4a/1:RW

. ffff8834ec6cbe80
: fff£883491b4b628
. FFFFfff£81948368
o FFFFfff£8193cco8
: 00000000246
: ffff8834bcb38240

RFLAGS : 00000246

RCX: ffff8834ec6cbfd8
RDI: ffff8834b4b13000
RO9: ffffeav0d2d2c500
R12: ffff8834b4b13000
R15: ffffffff816f6do0

kallsyms])

ffffffff810b3f81 param_attr_show+0x41l ([kernel.kallsyms])
ffffffff810b36f0 module_attr_show+0x20 ([kernel.kallsyms])
fFFFfff812941e9 sysfs_read_file+0x99 ([kernel.kallsyms])
ffffffff8121390f
ffffffff812147df sys_read+0x7f ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])
00007f3c6d7a7a30 Unknown

2024-02-28
RIP:
RAX:
RDX:
RBP:
R10:
R13:

18:55:46.329124

fFffffff81351505
0000000000000000
0000000000000000
ffff8834f476be60
ffffeavod29ff740
ffff8834a7fdcoeo

bash 118391 [024] 5357494.856694:
: ffff8834f476be60
: fff£883491b4b628
. ffffffffc2ccovda
: fFffffffc2cc3210
: 0000000000000246
: ffff8834ele7e310

+0x9f ([kernel.kallsyms])

RFLAGS : 00000246

RCX: ffff8834f476bfds
RDI: ffff8834a7fdceeo
RO9: ffffeavod29ff740
R12: 0000000000000002
R15: ffffffff816f6do0

breakpoint: @xffffffffc2cceoda/1:RW

CS: 0010 SS: 0018
ffffffff81351505 kstrtobool+0x45 ([kernel.kallsyms])
ffffffff810b3e40 param_set_bool+0x20 ([kernel.kallsyms])
ffffffff810b37d4 param_attr_store+0x44 ([kernel.kallsyms])
ffffffff810b3720 module_attr_store+0x20 ([kernel.kallsyms])
ffffffff812940db sysfs_write_file+@xcb ([kernel.kallsyms])
FEFFFFFF81213220 +0xc@ ([kernel.kallsyms])
ffffffff812148bf sys_write+0x7f ([kernel.kallsyms])
ffffffff816d13fe tracesys+0xe3 ([kernel.kallsyms])
000071599a510a90 write_nocancel+0x7 (/usr/1ib64/1ibc-2.17.s0)

315£395f6d766b4@ Unknown

Gl kvm BEIR ignore_msr SEANEE. EERIZSHIMILE : ffffffffcacc00d4a, S 1 D0,
PIT—IRIES.
[root@kvm ~]# cat /sys/module/kvm/parameters/ignore_msrs

\
[root@kvm ~]# echo 1 > /sys/module/kvm/parameters/ignore_msrs

BEBBITNENEASRIMERL. IARESYNABRSFRER.,
& AEFHF

breakpoint pmu

& WA=

¢ ENAZERZENNE. —IRYNERZSEL

s ENARFHEIAINS. FEMEM crash. gdb FTEBEIBRIREFHIELL,
¢ RENAFERE. FEETELTLKEIRFLRA.

ETFRICHmDHT.

BREBEUESE,
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4.7.3.Page-faults

HIFE. EE&E cpu FHEREHTTERE.

exclude user
exclude kernel
Enable call-graph recording

I}J;}ﬁﬁﬁ)jlu\ Emplu\ﬂgﬁkﬁﬁﬁo

--exclude-user

--exclude-kernel
-g, --call-graph

{85F3--exclude-* R LA B2 AYIT

[root@kvm ~]# perf-prof page-faults -C @ -g -N 1

2024-02-28 19:08:51.386618 grep 213587 [000] 5358279.914919: page-fault:
FFFFFFFF81346fb0 +0x30 ([kernel.kallsyms])
ffffffff81212ee3 do_sync_read+0x93 ([kernel.kallsyms])
ffffffff8121390f vfs_read+0x9f ([kernel.kallsyms])
ffffffff812147df sys_read+0x7f ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])

addr

RIP:
RAX:
RDX:
RBP:
R10:
R13:

00007fdedfOcea3o
fFFfFfFfffffffda
0000000000004000
0000000000001000
0000000000001000
0000000000000000

CS: 0033 SS: 002b

00007fdedfOcea3o

[root@kvm ~]# perf-prof page-faults

2024-02-28
RIP:
RAX:
RDX:
RBP:
R10:
R13:

19:11:39.202893

0000000000463933
0000000000000000
000000000000580
000000c0001618a0
6ec24cfalcad8201
00000000009afes0

: 00007fff6efe6868
: FEFFFEFFB16d13Fe
: 0000000001c1000
¢ FEFFFFFFFFFFFFFF
: 0000000000000246
: 0000000001100

RFLAGS : 00000246
FREFFFFFFFFFFFFF
0000000000000000
0000000000000000
FEFFFFFFFFFFFFCT

: 0000000000004000

__read_nocancel+0x7 (/usr/1ib64/1ibc-2.17.s0)

JJ;$§iF$§}:]IL», ;;é;%; CPU:0 :Eiéizﬂélﬁagiiigééplﬁ

. AJLERIERZS, 1

-g -N 1

exec_agent 122591 [000] 5358447.731346: page-fault:
. 000000c000161840
. 0000000000005e80
: 00007fa566507140
: 0000000000000001
: 6ec24cfalcacaad2
: 0000000000000

RFLAGS : 00010283

RCX: 0000000000018180

RDI: ©000000c000474180
: 000000000001e000

R12: 0000000000000002

R15: 0000000000462900

TRAPERE LSRR A RO

addr 000000c000474180

. HEHAREBIER . 1c1f000

CS: 0033 SS: 002b
0000000000463933 runtime.memclrNoHeapPointers+0x113 (/usr/local/services/release_agent-1.0/bin/exec_agent)
00000000004a26d0 syscall.NetlinkRIB+0x670 (/usr/local/services/release_agent-1.0/bin/exec_agent)
00000000R50d688 net.interfaceTable+0x48 (/usr/local/services/release_agent-1.0/bin/exec_agent)
000000000050c73e net.Interfaces+@x2e (/usr/local/services/release_agent-1.9/bin/exec_agent)
0000000RPO5c5d95 releaseagent/common.GetIfIps+0x45 (/usr/local/services/release_agent-1.0/bin/exec_agent)
00000000P06c4413 releaseagent/schedule.Heartbeat+0x83 (/usr/local/services/release_agent-1.0/bin/exec_agent)
00000006 C59T3 releaseagent/schedule.addJob.funcl+0x93 (/usr/local/services/release_agent-1.0/bin/exec_agent)
0000000000462901 runtime.goexit+0x1 (/usr/local/services/release_agent-1.0/bin/exec_agent)

WNER 56988 HIZRERIRUFH. FTEIRIERSFREESERFPSHIHERN, BTRICES.
* EFMH

page-faults

¢ W=
SMHFERIRAFH .
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5. X8

-e, --event <EVENT,...> Event selector. use 'perf list tracepoint' to list available tp events.
EVENT, EVENT, ...

EVENT: [/filter/ATTR/ATTR/.../]
[/option/ATTR/ATTR/.../]

39 tracepoint, kprobe. uprobe EHRBETLAE sys:name FKx.

XIF ebpf. pmu BHFR, IRINEAFER sysiname F"x, HETIHTE profiler RER, BT profiler BINESY, FELXLE profiler R HJLABMEHIR.
K3V, B BWESMHY profiler, EBRTLABMEAIE.

BXEDHT, HEIBIXLE tracepoint, kprobe, uprobe B4R, profiler B4R~ RISEHEASEEKR—E DT,

perf_event

T
7
_
N |

| struct perf event_header header b
| u32 pid, tid;
| ub4 time;
| ubdid;
u32 cpy, instance;
' struct prof dev *dey;
\\ union perf event event:

 perfevent\

" struct perf_event_header header;

/ ' u32 pid, tid;
| ub4time;
. ub4id;
| u32cpuy, reserved;
"y | Struct {u32 size’ u8 data[O]} raw; \ |
\\ﬁg >
ebpf . event event
tracepoint . ebpf
kprobe . l
mu
uprobe . E_ -
pmu

LA task-state 95, ELPIER(EFE sched:sched_switch, sched:sched_wakeup. sched:sched_wakeup_new IX=/HNEEEE4, Task-state AJLAEM— =
iR, FHEESE5 multi-trace BIEEIRSDHT. FHRIMIEIENT:

1. ¥TFF— prof_dev i%E&, /I task-state FRt TYEIRE. M prof_dev BY ringbuffer W =" IR, Task-state fEAEHR, tHRELINIIANE
BITER.

2. KBS A E SR — MF RS perf_event, B8 —FRESL, IR prof_dev, IR, F1%/5HY perf_event #5445 multi-trace, Multi-trace
BERTLARZUG tracepoint B84, tBRJLURIL profiler B4R AT RAVEF. Multi-trace XIXLEARIMEFLE .

3. Multi-trace {MESEM, NRBMHFERE, WFSMAKRIR, WRBRFIRA perf_event, NEEARIER prof_dev #H1THIHEHE bR,
X#E, profiler BERTLAMEEINTES, RRILUEASMIR. £/ -e profiler FTFF—> profiler {EAEMR.

EREESRESEHEAY profiler (EASR, B—ERINE.
o XA profiler RWEBRILAER ebpf. pmu B4R, BREBIFZSMEBEEIES, 0 arm64, x86(Intel. AMD)E:, &I profiler S EER,

+  profiler REZHEM. Tigss. QMIERE. BHET, TLMEA—DEMKER.
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*

HEEEIEIE

FEREDTT, SHTARFENSEMRERR, E2LA task-state F multi-trace YEA.

£5 multi-trace ¥ RS, BEERE task-state, BEHZRNFHEN, perf event

1.

2.

3.

FIEERRAFTARY perf_event BY, FTEREN—XEHMH, il
Multi-trace [BF8 order HEF, 1E order NEFEEFEINE4, union perf event event;

A [A]E task-state, Z21T order BJEE

struct perf_event_header header;

ub4 id;
u32 cpu, instance;
struct prof dev *dev;

BENSMN,

AT D IERERIRR, fER profiler SSHRREY, NRFIRERDHEARISHE.

5.1. Multi-trace

multi-trace BJLAIESS trace, profile, task-state. breakpoint, page-faults IXJL/MEASEHIR. RBIXLL profiler 2EIFIRITHIAY, EABAY profiler
BRIP K.

£ multi-trace 9EB, profiler BFRSHEIANIL untraced #R18. BFZEWE, profiler BFREARES SRS, ReetFARREHATIRER.
BEXRE:
perf-prof multi-trace -e A -e B, /option/untraced/

WE A=>B BYZEIR, FHZNN profiler 4R, H profiler RN multi-trace MIINZIMERIAISEHI.

[root@kvm ~]# perf-prof multi-trace -e raw_syscalls:sys_enter -e 'raw_syscalls:sys_exit, ' --order --than 2@ms --detail=sametid -- sleep 0.1

task-state events are forwarded to multi-trace,
2024-02-29 19:38:50.094146 sleep

|  100059.988 us sleep

| swapper

| swapper
2024-02-29 19:38:50.194206 sleep
2024-02-29 19:38:50.197859

start => end

reset instance.
11982 .... 5446478.702140 : raw_syscalls:sys_enter: NR 35 (7fff83e632f0, 0, 5f5el00, 7fff83e626e0, 1, 1)
11982 d... 5446478.702141 : sched:sched_switch: sleep:11982 [120] S ==> swapper/72:0 [120]
5446478.802193 : sched:sched_wakeup: sleep:11982 [120] success=1 CPU:072
0d... 5446478.802196 : sched:sched_switch: swapper/72:0 [120] R ==> sleep:11982 [120]
11982 .... 5446478.802200 : raw_syscalls:sys exit: NR 35 = @

p50(us) p95(us) p99(us) max(us) than(regs)

161.683 100059.988

ME sleep tpSHIRFEFFERS, FTEDFERTHEIT 20ms BYSE4E., 7NN task-state R, REFENTE, FSIRSTHIBER.
14T nanosleep(NR 35)RAEMA. 2sleep IHFRIIMEHE, *sleep HTEHEIEEE, £ 100ms Z/FHRIREERY, “sleep HFEFFIAHIT. ° RAEREIRE],

Multi-trace 14T sleep 0.1 5%, BiINZE] 11982 HFE, task-state tEHTINZE] 11982 HFE,
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[root@kvm ~]# perf-prof multi-trace -e raw_syscalls:sys_enter -e 'raw_syscalls:sys_exit, ' --order --than

20ms --detail=sametid --

task-state events are forwarded to multi-trace,
insmod: ERROR: could not insert module ./delay.
2024-02-29 20:19:56.851690 insmod

| 61388.232 us insmod

| insmod
| insmod
| insmod
| insmod
| insmod
| insmod
| insmod
| insmod
| insmod

reset instance.

ko: Operation not permitted

67339 .... [072] 5448945.461799 : raw_syscalls:sys_enter: NR 313 (3, 4lal5c, @, 3, 0, 7ffc92flcf38)
67339 [072] 5448945.465744: profile: 12506700 cpu-cycles
67339 [072] 5448945.470745: profile: 12494800 cpu-cycles
67339 [072] 5448945.475747: profile: 12499700 cpu-cycles
67339 [072] 5448945.480749: profile: 12499900 cpu-cycles
67339 [072] 5448945.485752: profile: 12500900 cpu-cycles
67339 [072] 5448945.490754: profile: 12499300 cpu-cycles
67339 [072] 5448945.495756: profile: 12499600 cpu-cycles
67339 [072] 5448945.500757: profile: 12500100 cpu-cycles
67339 [072] 5448945.505759: profile: 12499700 cpu-cycles
67339 [072] 5448945.510760 : profile: 12500000 cpu-cycles

fHffffff81347475 delay_tsc+0x45 ([kernel.kallsyms])
fFffffff813473el _ udelay+0x31 ([kernel.kallsyms])
ffffffffcoef3027 _ key.25126+0x2al13 ([kernel.kallsyms])
ffffffff810021fa do_one_initcall+dxba ([kernel.kallsyms])
ffffffff8110f7b4 load_module+0x2424 ([kernel.kallsyms])




FEFFFFFFB110FFS6
FEFFFFFFB16d13Fe
00007f95aab9ad19
2064656461616c00

FEFFFFFFB16C51a3
FEFFFFFFB16C5609
FEFFFFFFB16C3099
FEFFFFFFB16C59bd
FEFFFFFFB10b338e
FEFFFFFFB1147ddb

sys_finit_module+@xa6 ([kernel.kallsyms])
tracesys+0xe3 ([kernel.kallsyms])
Unknown
Unknown
insmod 67339 d.
swapper 0d.
insmod 67339 d.
__schedule+0x4f3 ([kernel.kallsyms])
schedule+0x29 ([kernel.kallsyms])
schedule_timeout+0x239 ([kernel.kallsyms])
wait_for_completion+@xfd ([kernel.kallsyms])
wait_rcu_gp+0x5e ([kernel.kallsyms])
synchronize_sched+0x3b ([kernel.kallsyms])

[072] 5448945.514928:
[024] 5448945.514935:
[024] 5448945.514952

sched:sched_switch:
sched:sched_switch:
sched:sched_switch:

insmod:67339 [120]
swapper/24:0 [120]
insmod:67339 [120] D

R
R

==> migration/72:509 [0]
insmod:67339 [120]
> migrate_vpc:177428 [98]

ffffffff8110f8cb load_module+0x253b ([kernel.kallsyms])

ffffffff8110ff56 sys_finit_module+@xa6 ([kernel.kallsyms])

ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])

00007f95aab9ad19 Unknown

20646564616T6c00 Unknown
| pal_session 31989 d.s. [024] 5448945.522472:
| ksoftirqd/72 510 d... [072] 5448945.522485:
|

[ ] sched:sched_wakeup:
[672]

insmod 67339 d... [072] 5448945.522865:
[672]
[e72]

insmod:67339 [120] success=1 CPU:072
ksoftirqd/72:510 [120] S ==> insmod:67339 [120]
sched:sched_switch: insmod:67339 [120] migration/72:509 [0]
sched:sched_switch: sap1008:152624 [120] S ==> insmod:67339 [120]

raw_syscalls:sys_exit: NR 313 = -1

| sap1008 152624 d... [072] 5448945.522919:

2024-02-29 20:19:56.913078 insmod 072] 5448945.523187:

2024-02-29 20:19:56.924461
start => end calls

67339 ....

p50(us) p95(us) p99(u ) max(us) than(regs)

5.337

20ms B9, HIHFERTRERMESRSEZMHER

211.935 61388.232

W4T insmod a9, MERFERFER, FITENFEED . FELA-F 200 SRERRAEIEAL,
14T finit_module RETVIFE, #EAT 61388us,

2SREFRREMETS. 8 5ms REFE—DR, KEERFEE 10 MR, #BEHAT udelay.,

SHE DE, EFRF reu AL,

FEKE: 61ms UFEIR, HFH 50ms 7EH1T udelay FEIR
\ .17/
FERTIE

¢ BEERAHEEE

, 7.5ms TEZEF rcu [F25,

IRASR TS,

E1F. ML task-state R, REREHED.
s BEERHEBTEEIR. 1L profile BHHR, RAFH.

. SERFEERIUSEE. ML page-faults R,

¢ FEBRERPEMNENAFHEE. ML breakpoint HH4E.

5.2.Trace

Trace TERTHIFETRSMH. EXAE:

perf-prof trace -e A,B, /option/

[root@kvm ~]# perf-prof trace -e 'raw_syscalls:sys_enter/id>200/,
cat /sys/module/kvm/parameters/ignore_msrs

task-state events are forwarded to trace, reset instance.

\

2024-03-01 10:19:49.196993
2024-03-01 10:19:49.196996

/-N 20/,page-faults/-N 10/, /-F 5000 -N 10/,breakpoint/"exffffffffc2ccoeda/1:rw -g"/"' --order --

swapper (]
swapper 0

N.. [072] 5499337.853422:
[072] 5499337.853425:

2024-03-01 10:19:49.197022 cat 119154 072] 5499337.853451:

2024-03-01 10:19:49.197034 cat 119154 [072] 5499337.853463:

d : perf-exec:119154 [120] success=1 CPU:072
d.
[
[
2024-03-01 10:19:49.197039 cat 119154 [072] 5499337.853468:
[
[
[
[
[

: swapper/72:0 [120] R ==> perf-exec:119154 [120]
0000000000404100 ip 0000000404100
00007f73abc988e0 ip ©0BO7f73abc988ed
00007ffdd1401c40 ip 00007f73abb94a3f
00007f73aaa51aa@ ip ©0007f73abb87d6d
00007f73aaa5de7c ip 00007f73abb87570
00007f7332a610a0@ ip ©0O7f73abb97dcoO
00007f73abd9a2c@ ip ©0007f73abb8ce29
00007f73aab3daed ip ©0007f73aab3daed

2024-03-01 10:19:49.197044 cat 119154 [072] 5499337.853473:
2024-03-01 10:19:49.197048 cat 119154 [072] 5499337.853477:
2024-03-01 10:19:49.197050 cat 119154 [072] 5499337.853479:
2024-03-01 10:19:49.197053 cat 119154 [072] 5499337.853482:
2024-03-01 10:19:49.197061 cat 119154

072] 5499337.853490:
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2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01

.197068
.197074
.197216
.197408
.197417

cat 119154 [072] 5499337.853497:
cat 119154 [072] 5499337.853503:
cat 119154 [072] 5499337.853645:
cat 119154 .... [072] 5499337.853838:
cat 119154 [072] 5499337.853846:

: addr 00007f73abc99510 ip strncpy_from_user+9x6c

: addr 00007f73aaa55194 ip 00007f73abb87570
: 505900 cpu-cycles
raw_syscalls:sys_enter: NR 202 (7f73ab75e0de, 81, 7fffffff, 7ffdd1402960, 1, 28)
: 495500 cpu-cycles

2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01
2024-03-01

RIP:

RAX:

RDX:

RBP:

R10:

R13:

.197469
.197479
.197644
.197673
.197683
.197863
.198064
.198265
.198466
.198598
.198612
.198614
.198693
.198737
.198748
10:19:49.198803
10:19:49.198820
ffffffffg1eb3ad7
ffffffffc2ccovda
0000000000000000
ffff882f7c9f3e80
ffffea0010b39f00
ffff8834ele7e310

cat
swapper
cat

cat
hcbs_cli_acce®
cat

cat

cat

cat

cat
sap1003
swapper
cat

119154 d... [072] 5499337.853899:
[048] 5499337.853909:

0d...
119154 [048] 5499337.854073:
119154 d...

119154 [048] 5499337.854292:
119154 [048] 5499337.854493:
119154 [048] 5499337.854694:
119154 [048] 5499337.854895:
119154 d...

119154 [048] 5499337.855122:

[048] 5499337.854102:
58199 d... [048] 5499337.854113:

[048] 5499337.855028:
152612 d... [000] 5499337.855042:
0 d... [048] 5499337.855044:

hcbs_cli_acce@

cat

119154 d...
58199 d
cat 119154 ....

[048] 5499337.855166:
[048] 5499337.855178:
[048] 5499337.855233: raw_syscalls:sys_enter: NR 221 (3, ©, 0, 2, 0, 0)

: 502800

. 497500
: 499300
: 500500
: 499600

. 500200

: perf-exec:119154 [120] R ==> migration/72:509 [@]
: swapper/48:0 [120] R ==> perf-exec:119154 [120]
cpu-cycles
: cat:119154 [120] R ==> hcbs_cli_acce@:58199 [100]
: hcbs_cli_acce@:58199 [100] S ==> cat:119154 [120]
cpu-cycles
cpu-cycles
cpu-cycles
cpu-cycles
: cat:119154 [120] S ==> swapper/48:0 [120]
: cat:119154 [120] success=1 CPU:048
: swapper/48:0 [120] R ==> cat:119154 [120]
cpu-cycles
: cat:119154 [120] R ==> hcbs_cli_acce@:58199 [100]
: hcbs_cli_acce0:58199 [100] S ==> cat:119154 [120]

cat 119154 [048] 5499337.855249: breakpoint: @xffffffffc2cceoda/1:RW

: ffff882f7c9f3e80
: fff£883491b4b628
. FFFFfff£81948368
: FFFFFff£8193cco8
: 0000000000000246
. ffff885f41fa3180

RFLAGS : 00000246

RCX: ffff882f7c9f3fd8
RDI: ffff88042ce7boo0
RO9: ffffead010b39f00
R12: ffff88042ce7boo0o
R15: ffffffff816f6do0

CS: 0010 SS: 0018
ffffffff810b3ad7 param_get_bool+0x17 ([kernel.kallsyms])
ffffffff810b3f81 param_attr_show+0x41l ([kernel.kallsyms])
ffffffff810b36f0 module_attr_show+0x20 ([kernel.kallsyms])
ffffffff812941e9 sysfs_read_file+0x99 ([kernel.kallsyms])
fFffffff8121390f vfs_read+0x9f ([kernel.kallsyms])
fFffffff812147df sys_read+0x7f ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])
00007fd912a20a30 Unknown

2024-03-01 10:19:49.198835
2024-03-01 10:19:49.198861
2024-03-01 10:19:49.198911
2024-03-01 10:19:49.198938

cat 119154 d... [048] 5499337.855264: : cat:119154 [120] success=1 CPU:048

cat 119154 .... [048] 5499337.855291: raw_syscalls:sys_enter: NR 231 (0, @, @, ffffffffffffff70, 3c, e7)
cat 119154 [048] 5499337.855340: : 499800 cpu-cycles
cat 119154 d... [048] 5499337.855367: : cat:119154 [120] x ==> swapper/48:0 [120]

REJEIF B cat nSHRFIEA. ESIRE. page-faults, RESM, Wi, GaSHUTERETR, ATEXESHEREEREX.
& [WElG=
FERTIIE profiler (FASMIRET, BERIEREIF. BAILECSHATIIE.

5.3. ESRIAIREElE

+  Pprofiler HFR, HEIUERE 7 EEWESHRY profiler, ALY REIFFE profiler,
s NINEZM profiler YEASERER. a0: B4 pmu BIRZ 1A,
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6. HfthEzR
6.1. BEEK

EA ringbuffer BIA/NZEER, FERPSEKNMAIEER, S55 ringbuffer RMEXSH. ASRBHRER, SHELERES. BHEXRE,
BIRIXEAN profiler FYEI KSR EARIERAY.

EHEXRR 2 MBXIAT:
1. fER-m EBUEX ringbuffer, BEIAFAESHESR, RIEERNERE. HERESORARARRE.

2. BRBPHEHEL, RRERELIBOEHERZIERN. WHREKXR, ERHERAEEN, (BE2EMEY. Ringbuffer B\, HHELR
Wz, ERUATEE, k2, ringbuffer Bk, BHEXRNH/D, FRUTE,

SCRMERRRT, RIBEMIERE. FTRREFIERE, BX ringbuffer, {RIEEERTEE.

[root@kvm ~]# perf-prof rundelay -e ‘sched:sched_wakeup,sched:sched_wakeup_new,sched:sched_switch//key=prev_pid/' -e 'sched:sched_switch//key=next_pid/' -k pid --order -i 1000
--than 16ms

Trick: Enable userland unnecessary detection of sched:sched_wakeup events.

Trick: Enable userland unnecessary detection of sched:sched_wakeup events.

2024-03-03 17:07:39.025165 rundelay: 1804 events on CPU #24 (5696605.869896, 5696605.898613)

2024-03-03 17:07:39.026912 rundelay: 1007 events on CPU #0 (5696605.874345, 5696605.899035)

2024-03-03 17:07:37.247235 sh 33419 d... [000] 5696606.098766: sched:sched_wakeup_new: sh:33420 [120] success=1 CPU:000

2024-03-03 17:07:37.277179 net_account_age 61311 d. 000] 5696606.128711: sched:sched_switch: net_account_age:61311 [120] S ==> sh:33420 [120]

- [ee@]
2024-03-03 17:07:37.252374 exec_agent 218828 dN . [024] 5696606.103905: sched:sched_wakeup_new: exec_agent:33421 [120] success=1 CPU:000
. [048]

2024-03-03 17:07:37.282702 hcbs_cli_acce@ 58199 d.
2024-03-03 17:07:39.103190
=> total(us) min(us) p50(us) p99(us) max(us) than(reqgs)

5696606.134233: sched:sched_switch: hcbs_cli_acce@:58199 [100] S ==> exec_agent:33421 [120]

sched_wakeup => sched_switch 46119 791953.658 o o o 275.570 12137.552
sched_switch => sched_switch 4510 137699.259 o 5 5 295.021 14008.336
sched_wakeup_new => sched_switch 91 101656.906 o 5 7634.338 30328.285 30328.285

TA/NT ringbuffer, HEIHAVERZIEFEY. BHAY 2 BB 16ms FISEHRIERIY. HHAY calls, total, min, p50, p95, p99., max FERBIEIE
Y, (BEERATEE, SCFRAY sched _wakeup => sched_switch NiZA8 5 %R,

6.2. EflMbin=
6.2.1. RS EEERSST

RIS, REFERIRER, host KAERISEAF] guest KARISEH., (BT kvm fEHRIFLE tsc-offset, tsc-scaling, host B4F0 guest AT
BB EATMNA, S hEk—ER. 0:

*  HostiENFRHT, Zl Guest ZEIFlf. FIEIBA—E, TiEDITHEREARSFELIR.

e Host _E vepu ZGFEHIT—IR, Guest RHIT 7 HRLEHTE, 532 Guest F1 Host AY sched:sched_switch 354, RASEHEHEA—E, FTiEDHT vepu
SAEUHE—IR, Guest YIRS IHRLLLLAR,

FTLA, BOIEIESSS, UEHE host SSAFRIRTIEIBARIR) guest BF[EIRL. AHAIBER—RE L, BATLUR guest ML,

&% perf clock to guest clock,

6.2.2. BH-(EHE

AIEIBERITEE, ATLAE Guest FUEEIHEIEER! Host, S 5FEIRDHT. Host 1 Guest BF 2 NEHR, H pid->comm MEITA—E, EHLFFSHEITE
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A, Rit, BRZSEESHT, REEMEERAIDHT.

o E{HMEERR. Guest F Host ETF virtio-ports {EIBZE,

s FERSHT. FIF multi-trace XJ Guest 1 Host FYSHH{TIEIR S .
¥MES% virtio-ports

FERIR:

o FRTFER, M dpdk FEANFRTE] Guest IFFIRAMIERNT, X ZIBJRYRER,
«  JEAEDHT. Hostvepu PEIER, Guest RFLLHIZZZIRIMD.

* 10 9. Guest &i2 10 E Host 3 F! 10, XZ[BIAVFEIR,
6.3.Soft lockup 23

Soft lockup BBEHFELF cpu KIKIHEARARETRESERY. —ARAYETLUIE watchdog_thresh THA—LE, BIRAKL softlockup AY, FIRERFATER
fThIE],

YK 49379 Guest ERERF Host ERER,

Guest

! multi-trace

‘ G sched:sched switch
kvm:kvm_exit
kvm:kvm_exit
task-state
task-state
kvm:kvm_exit

G sched:sched switch

two(CE)

sched:sched switch

B DEEEEE D
timeline i

filter —
kvm:kvm_exit,
event event
R, ,——» filter — filter —
. sched switch
: wrmsr VRExR
e esched_switch
6.3.1. Guest

Guest EEEIRIR sched:sched_switch {4, FEEHRA kvmclock ATEY, EE@IT virtio-ports J@IB(EIEZ! Host,
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R kvmclock Aft, &% 6.2.1,

[root@VM ~]# echo 'p:try_to_wake_up try_to_wake_up kvm_sched_clock_offset=@kvm_sched_clock_offset __ sched_clock_offset=@__sched_clock_offset' >
/sys/kernel/debug/tracing/kprobe_events

[root@VM ~]# perf-prof trace -e kprobes:try to_wake_up -N 1

2024-05-07 09:56:55.084528 swapper 0 d.s. [064] 48.326549: kprobes:try_to_wake_up: (ffffffff810ba2a®) kvm_sched_clock_offset=
__sched_clock_offset=

[root@M ~]# printf "@x%x\n" $((@xlad65fcea-OxffFffffff2fI1b58))

[root@VM ~]# perf-prof trace -e sched:sched_switch -N 2
2024-05-07 09:57:31.034405 perf-prof 3469 d... [060] 91.699180: sched:sched_switch: perf-prof:3469 [120] S ==> swapper/60:0 [120]
2024-05-07 09:57:31.034409 swapper 0 d... [060] 91.699184: sched:sched_switch: swapper/60:0 [120] R ==> perf-prof:3469 [120]

.

181 virtio-ports 1BiB(E1®E, &% 6.2.2,

[root@VM ~]# perf-prof trace -e 'sched:sched_switch// /' --clock-offset @xlba6cel92
Open cdev /dev/virtio-ports/org.qgemu.perfo

Cdev /dev/virtio-ports/org.gemu.perf@ has hang up

Cdev /dev/virtio-ports/org.gemu.perf@ is connected

SKHE sched:sched_switch Z5{4, Sct&#a79 kvmclock, B8 push £l org.gemu.perfO @&, -i 1000 & 1000ms FBIFTF—IX ringbuffer, EERI(HIHEFA,

$REY watchdog_thresh BJj&],

[root@VM ~]# cat /proc/sys/kernel/watchdog_thresh
10

6.3.2. Host

Host Z2ZEM virtio-ports 18IE15EEN sched:sched_switch 244, FFIFE multi-trace SimHERITAIE, &% 4.2.1.3.3,

B, MEEEAEN, FIRF virtio-ports IBIEERIER.

[root@kvm ~]# perf-prof multi-trace -e 'sched:sched_switch//
-i 1000
2024-05-07 10:05:33.649231 multi-trace: wait pvclock update
Connected to 127.0.0.1:9900
2024-05-07 10:05:58.542022 multi-trace: pvclock updated.
2024-05-07 10:05:59.542421
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us)

sched_switch => sched_switch 13820.070 o o o 200.404 1406.171
2024-05-07 10:06:00.542424
start => end total(us) p99(us) max(us)

14523.355 . . . 402.694 3223.419

virtio-ports JEBIEEZEZE gemu AY 9900 %[, pull=9900 BHEFLEM Guest FIENEE{H, vm=a131f078-68c7-4fd1-a784-d8cfea2b5b25 BT Guest 44
fHaH—E4EHR, role="(next_pid?1:0)|(prev_pid?2:0)"BEERATET Guest HHHIAE, ALt idle HIZAIHITAIE], --kvmclock
a131f078-68c7-4fd1-a784-d8cfea2b5b25 FEIATHE Host EE{H-4EHA/Y Guest kvmclock A,

HIZRIHITETEIRBIT watchdog_thresh B A&Z4E soft lockup, Guest P watchdog_thresh 79 10 &5,

6.3.2.1. HINEZAY Host K4

[root@kvm ~]# perf-prof multi-trace -e
‘sched:sched_switch//pull=9900/vm=a131f078—68c7—4fd1—a784—d8cfea2b5b25/role="(next_pid?l:@)I(prev_pid?Z:O)"/, //untraced/, //untraced/,
aced/' --cycle --kvmclock al131f078-68c7-4fd1-a784-d8cfea2b5b25 -i 1000 -p 192486 --order --than 100ms '
2024-05-07 15:00:04.629622 task-state: wait pvclock update
task-state events are forwarded to multi-trace, reset instance.
2024-05-07 15:00:04.655108 multi-trace: wait pvclock update
Connected to 127.0.0.1:9900
2024-05-07 15:02:00.845489 multi-trace: pvclock updated.
2024-05-07 15:02:00.850787 task-state: pvclock updated.
2024-05-07 15:02:02.856581
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

sched_switch => sched_switch 48384.333 o o 848.657 18452.685 0 ( 0%)
2024-05-07 15:02:03.861440
start => end total(us) min(us) p99(us) max(us) than(regs)
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sched_switch => sched_switch 1148 34504.762 .072 6.001 77.816 369.491 3128.725 0 ( 0%)

2024-05-07 15:03:18.787152
| 5420355.304 us

| 27746 hidden
|

|

CPU 51/KVM 193283

oo 18439.494546:
CPU 51/KVM 193283 ....

18439.494697:

sched:sched_switch: swapper/51:0 [120] R ==> bash:114768 [120]
kvm:kvm_exit: reason EXTERNAL_INTERRUPT rip exffffffff81l3ee57b info © 800000ef

CPU 51/KVM 193283

000 18444.904710:
CPU 51/KVM 193283 ....

18444.914496:

kvm:kvm_entry: vcpu 73

kvm:kvm_exit: reason MSR_WRITE rip exffffffff81059608 info © ©
| 91 hidden
2024-05-07 15:03:24.207507
2024-05-07 15:03:25.931261

CPU 51/KVM 193283 18444.914901: sched:sched_switch: [120] W ==> migration/51:267 [@]

total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

10.181 134.430 971.445

500 kvm:kvm_exit, kvm:kvm_entry, task-state {4, Guest soft lockup FJEER Guest HUHTEEH TS, 1B Z] Host £, FF1E Host _E&4E vepu
HIEAUPEHESEL. A0 kvm:Z=E, BTLAIER vmexit IRBAYIER. 00 task-state 4, ATLAMER vepu RIS, FIMTRE B vepu KAZEZE.
--detail=sametid,hide<1ms, 13JEE[E tid B944F, HEEEIEEBEIR/NTF 1ms US4,

£ Guest I insmod FEAN—NFERY 5s BIRZAERR, 5s AASARL(EEEE. 7 Host EXIER multi-trace HITHER.

AJLAEE, IRERE—IR 5.4s BUEIR, G tRRFNEHFERRE Guest, FERTR insmod:114768 HIZIERAY. HBIAY 27746 NEHEIRR<1ms, #HB3%ET,
WiBB7E Host EFHAIEER, IREEMBERAT 1ms BIER. [BRE Guest,

6.3.2.2. Host[HEGS

[root@kvm ~]# perf-prof multi-trace -e

'sched:sched_switch//pull=9900/vm=a131f@78-68c7-4fd1-a784-d8cfea2b5b25/role="(next_pid?1:0)|(prev_pid?2:0)"/,kvm:kvm_exit//untraced/,kvm:kvm_entry//untraced/,task-state/

traced/' --cycle --kvmclock al31f@78-68c7-4fdl-a784-d8cfea2b5b25 -i 1000 -p 225290 --order --than 1@0ms '--detail=sametid,hide<ims’

2024-05-07 16:19:02.528799 task-state: wait pvclock update

task-state events are forwarded to multi-trace, reset instance.

2024-05-07 16:19:02.591962 multi-trace: wait pvclock update

Connected to 127.0.0.1:9900

2024-05-07 16:20:30.221832 multi-trace: pvclock updated.

2024-05-07 16:20:30.226635 task-state: pvclock updated.

2024-05-07 16:20:32.233987
start => end

sched_switch => sched_switch 5420355.304

/un

total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

sched_switch => sched_switch 5879.164 33.996 65.440 368.319 0 ( 0%)

2024-05-07 16:31:39.395683
| 640555.291 us

| 88 hidden
| CPU 47/KVM 226562 d... [027] 968.804952

CPU 47/KVM 226562 d...
CPU 47/KVM 226562 ....

[027] 968.802612 : sched:sched_switch: swapper/47:0 [120] R ==> bash:8937 [120]
[027] 968.802951: kvm:kvm_exit: reason CPUID rip @x7f64bclae80f info © ©

sched:sched_switch: CPU 47/KVM:226562 [120] S ==> swapper/27:0 [120]

ffffffff816c51a3
fFffffff816c5609
ffffffff81103c46
fFffffff8110492b
ffffffff81106666
ffffffff81106b80
ffffffff816di3fe
00007f77bc17342d
00000000004ad4b2
0000000000471675
00000000004844c4
000000000048462a0
000000000048480a
00000000004c2212
00000000004addc2
00007f77bcl6ce25

fFFfff£810c9295
ffffffff810c939d
ffffffff8locc21d
ffffffff8leccaab
ffffffff81103b6b
ffffffff8110668a
ffffffff81106b80
ffffffff816di3fe
00007f77bc1734ca
00000000007569b7
0000000000756C75
00000000005d12e3
000000000047b1df
00007f77b7d56¢05

__schedule+0x4f3 ([kernel.kallsyms])

schedule+0x29 ([kernel.kallsyms])

futex_wait_queue_me+0xc6 ([kernel.kallsyms])

futex_wait+0x17b ([kernel.kallsyms])

do_futex+0x106 ([kernel.kallsyms])

sys_futex+0x80 ([kernel.kallsyms])

tracesys+0xe3 ([kernel.kallsyms])

_ 111 lock_wait+@xld (/usr/lib64/libpthread-2.17.s0)

gemu_mutex_lock_iothread+0x42 (/usr/local/bin/qgemu-system-x86_64)

prepare_mmio_access.isra.22+0x95 (/usr/local/bin/gqemu-system-x86_64)

flatview_read_continue+0xd4 (/usr/local/bin/qgemu-system-x86_64)

flatview_read+0x70 (/usr/local/bin/qemu-system-x86_64)

address_space_read_full+ox5a (/usr/local/bin/qemu-system-x86_64)

kvm_cpu_exec+0x3c2 (/usr/local/bin/qgemu-system-x86_64)

gemu_kvm_cpu_thread_fn+0x3c2 (/usr/local/bin/gemu-system-x86_64)

start_thread+@xc5 (/usr/lib64/libpthread-2.17.s0)
gemu-system-x86 225290 d... [029] 968.851221

ttwu_do_wakeup+0xb5 ([kernel.kallsyms])

ttwu_do_activate.constprop.115+0x5d ([kernel.kallsyms])

try_to_wake_up+0x18d ([kernel.kallsyms])

wake_up_g+0x5b ([kernel.kallsyms])

futex_wake+0x16b ([kernel.kallsyms])

do_futex+0x12a ([kernel.kallsyms])

sys_futex+0x80 ([kernel.kallsyms])

tracesys+0xe3 ([kernel.kallsyms])

_ 111 unlock_wake+@xla (/usr/lib64/libpthread-2.17.s0)

os_host_main_loop_wait+0x77 (/usr/local/bin/gemu-system-x86_64)

main_loop_wait+0x85 (/usr/local/bin/qemu-system-x86_64)

main_loop+@x33 (/usr/local/bin/gemu-system-x86_64)

main+@x12ff (/usr/local/bin/gemu-system-x86_64)

_ libc_start_main+@xf5 (/usr/lib64/1ibc-2.17.s0)

2993 hidden

CPU 47/KVM 226562 d... [027] 969.394448: kvm:kvm_entry: vcpu 69
CPU 47/KVM 226562 ....

4 hidden

ffffffff816c51a3
fFffffff816c5609

CPU 47/KVM 226562 d... [027] 969.404606
__schedule+0x4f3 ([kernel.kallsyms])
schedule+0x29 ([kernel.kallsyms])

sched:sched_wakeup: CPU 47/KVM:226562 [120] success=1 CPU:027

[027] 969.404559: kvm:kvm_exit: reason MSR_WRITE rip Oxffffffff8105ffd9 info © @

sched:sched_switch: CPU 47/KVM:226562 [120] S ==> swapper/27:0 [120]




ffffffff81103c46 futex_wait_queue_me+Oxc6 ([kernel.kallsyms])

FFFFF£8110492b futex_wait+0x17b ([kernel.kallsyms])
fFffffff81106666 do_futex+0x106 ([kernel.kallsyms])
fFffffff81106b80 sys_futex+0x80 ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])

00007f77bc17342d _ 111 lock_wait+oxld (/usr/1ib64/libpthread-2.17.s0)
00000000004ad4b2 gemu_mutex_lock_iothread+0x42 (/usr/local/bin/gemu-system-x86_64)
0000000047675 prepare_mmio_access.isra.22+0x95 (/usr/local/bin/qgemu-system-x86_64)
00000000004844c4 flatview_read_continue+0xd4 (/usr/local/bin/gemu-system-x86_64)
00000000004846a0 flatview_read+0x70 (/usr/local/bin/qemu-system-x86_64)
000000000048480a address_space_read_full+@x5a (/usr/local/bin/qgemu-system-x86_64)
00000000004c2212 kvm_cpu_exec+0x3c2 (/usr/local/bin/qemu-system-x86_64)
00000000004addc2 gemu_kvm_cpu_thread_fn+0x3c2 (/usr/local/bin/gemu-system-x86_64)
00007f77bcl6ce25 start_thread+0xc5 (/usr/lib64/libpthread-2.17.s0)

softlockup_test 23504 d...

[027] 969.442704 :

FFffffff810c9295 ttwu_do_wakeup+0xb5 ([kernel.kallsyms])

fFffffff810c939d ttwu_do_activate.constprop.115+0x5d ([kernel.kallsyms])

ffffffff810cc21d try_to_wake_up+0x18d ([kernel.kallsyms])

ffffffff8l0ccdab wake_up_q+0x5b ([kernel.kallsyms])
fFffffff81103b6b futex_wake+0x16b ([kernel.kallsyms])
ffffffff8110668a do_futex+0xl2a ([kernel.kallsyms])
fFffffff81106b80 sys_futex+0x80 ([kernel.kallsyms])
ffffffff816d13fe tracesys+oxe3 ([kernel.kallsyms])

00007f77bc1734ca _ 111_unlock_wake+0xla (/usr/lib64/libpthread-2.17.s0)
00000000006e769a softlockup_test_thread+dxlaa (/usr/local/bin/gemu-system-x86_64)
00007f77bcl6ce25 start_thread+0xc5 (/usr/lib64/libpthread-2.17.s0)

| 98 hidden
2024-05-07 16:31:40.036238 CPU 47/KVM 226562 d...
2024-05-07 16:31:41.336637

start => end total(us)

sched_switch => sched_switch 1169 671255.767

[627] 969.443167 :

sch

sch

min(us) p50(us)

12.255

ed:sched_wakeup: CPU 47/KVM:226562 [120] success=1 CPU:027

ed:sched_switch: insmod:8937 [120] W ==> migration/47:247 [@]
p95(us) p99(us) max(us) than(reqgs)

98.732 256.468  640555.291

1£ Guest IN insmod FEAN—"1NEERT 500ms BYAZIERR, 7£ Host _EXER multi-trace SEiH45E8R, Task-state SB{4FTFFifEAE,

B—IX 640ms FUFEIR, 1LZATEIINFE

1 Guest 54, TJ#2% insmod:8937 HiZ,

2 Host 354, vcpu ZRF2REIR, 7£ gemu_mutex_lock_iothread()EREXIEEF futex i,

3 Host 514, vepu ZFZEZ futex B, #EMEEE, ZEBUAYIE] 46ms. 7E os_host_main_loop_wait() AFERLEA.

4 F3HE 2993 NEM, XECEAEFRER<1Ims,

5 Host B84, vepu ZRfEBIRERT futes 8il,

6 Host 814, vcpu ZFEE1F futex B, ZEBUAYIE] 38ms,

7 Guest 514, insmod:8937 HFIETIH ., insmod BLXHIT 640ms,

AJLAMIERE] Guest insmod RS HIfTIZFES, Host £ 2 REFF, H

BRI, &&4% Soft lockup,

6.3.3.1ZiE

MRARAFBERTRE— M SSHIZZZ! Host RIS,

Guest

[root@VM ~]# perf-prof trace -e 'sched:sched_switch/

Open cdev /dev/virtio-ports/org.qgemu.perfo

Z1F 84ms, Host [AEIREZ, PEEREHS, #aT

NFEBREITIER,

INPN =X
BE=~F

H Guest HIEHTHT

/push="/dev/virtio-ports/org.qemu.perf@"/"' --clock-offset @xlba6cel92 -i 1000

Cdev /dev/virtio-ports/org.qemu.perf@ has hang up

I8 stress*IHFE, REFE stress*HFEZEIRIFINT,
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Host

[root@kvm ~]# perf-prof multi-trace -e 'sched:sched_switch//pull=9900/vm=al31f078-68c7-4fd1-a784-d8cfea2b5b25/
/,kvm:kvm_exit//untraced/, kvm:kvm_entry//untraced/,task-state/-g/untraced/' --cycle --kvmclock
al31f078-68c7-4fd1-a784-d8cfea2b5b25 -i 1000 -p 225290 --order --than 1000ms '--detail=sametid,hide<lms’
2024-05-08 15:30:57.615873 task-state: wait pvclock update
task-state events are forwarded to multi-trace, reset instance.
2024-05-08 15:30:57.679168 multi-trace: wait pvclock update
Connected to 127.0.0.1:9900
2024-05-08 15:35:22.767083 multi-trace: pvclock updated.
2024-05-08 15:35:22.772195 task-state: pvclock updated.
2024-05-08 15:35:24.785799
start => end total(us) min(us) p50(us) p95(us) p99(us) max(us) than(regs)

6.928 178122.228 552997.160 552997.160 (2] ( 0%)
{558 role BIERNME stress*IHFZATHAITHSE], FFOTE stress* HFEHITIZFED, Host E vepu ANIETTIRE, vmexit AYIER.

Guest BY sched:sched_switch 4 RELT1TIERY, WIRERLS role B, Z8ERNE stress*AFRAVNITATIE], ERNEZEMBHATE.

6.3.4. B2{f 1Bt

Guest softlockup ATHEF] Host BXER, FTEIE Guest FHEBE! Host HITEAE DT,

Guest BRER sched:sched_switch 544, SJLATIEIEESSHEAIEHE, BEEIEA kvmclock BT, BAZ! Host,

Host 2 Guest 54, IRER Guest IHFERIHITATEL, FHEND kvm:kvm_exit, kvm:kvm_entry, task-state ZE{EAEIEH, #RICH untraced, H[E
EHthEREERR Y kvmclock BFEHh, [E Guest BF—i 20N timeline, FH9HT Guest IHFEHTHRIEENRE, HIETESZE) Host BISZIH,
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