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Perf &M Linux 2.6 FFA5INEJ—1 profiling TR , Bidi5AIEHE pmu TERRIEERMHERETEE K
PHTIERE | SHFER |, 2B Kernel NEZEMRSNFER . # Kernel (AIB—i2&Mm | FILGREHER

7.
2 I

MERERINUNRE S RANE | AEEILAD AJLNASE @ cpu/ gpu / mem / storage , HH gpu A Perf
GERN (XA BERICESF I IERRE DS5) |, storage REEM tracepoint E&it. SHIGEE
Perf RZMETF 24 cpu AYMERE , HfthThREER R RRIFFA.

$ perf

usage: perf [--version] [--help] COMMAND [ARGS]

The most commonly used perf commands are:

annotate
code

archive
perf.data file

bench

buildid-cache

buildid-Tist

diff

inject
information

kmem

kvm

Tist

Tock

probe

record

report
profile

sched

script
output

stat

test

timechart

top

Read perf.data (created by perf record) and display annotated
Create archive with object files with build-ids found 1in

General framework for benchmark suites

Manage <tt>build-id</tt> cache.

List the buildids in a perf.data file

Read two perf.data files and display the differential profile
Filter to augment the events stream with additional

Tool to trace/measure kernel memory(slab) properties
Tool to trace/measure kvm guest os

List all symbolic event types

Analyze Tock events

Define new dynamic tracepoints

Run a command and record its profile into perf.data
Read perf.data (created by perf record) and display the

Tool to trace/measure scheduler properties (latencies)
Read perf.data (created by perf record) and display trace

Run a command and gather performance counter statistics
Runs sanity tests.

Tool to visualize total system behavior during a workload
System profiling tool.

See 'perf help COMMAND' for more information on a specific command.
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1. B5% Google B AT BRIES: , E—N7EAY Android #0 Kernel FY4RIFIAE ( IIERAFKY
Kernel BTLAZRHES ) , XD HEORHERF SR A BEITEL L.
2. #3i% Perf

~$ . build/envsetup.sh

~$ Tunch

~$ mmm external/Tinux-tools-perf
~$ adb root

~$ adb remount

~$ adb push perf /system/bin/

~$ adb shell sync

3. RS
FFEXHAILIEERS =2,
a. & native {19 , XERDARBAERFIITIEFSENENFTSE | FEERIITH

b. 4 java {83 , XITF art BRI ( ZERAH dalvik BT ) BRA0RITERE oat XX
%, XBEENY elf X4 , BEZARAH debug (58, TIFTARAI Android tBiEHE T BahE
Fg java FFSZRATA

bash art/tools/symbolize.sh

C. =75 apk , IRZFRBFFRTX , WETLUBHER makefile F1EFS Android 324tH] java fFF5%&
TEREMASERE , REENE Android IFFSRER |, == IERERVWNENRE LHNTE—
==, BJLAIBIT showmap SE5RENRE _ERIERIR,

~$ adb shell showmap apk_pid

38540 36296 36296 0 0 36216 80 0 3
/data/app/com.android.webview-2/1ib/arm/11ibwebviewchromium.so

~$ cp Tibwebviewchromium.so
$ANDROID_PRODUCT_OUT/symbols/data/app/com.android.webview-
2/Tib/arm/11ibwebviewchromium.so

SNERZEmILAY apk , X EELMITRIEM strip , BRAPFFARREES | AARIRA.

4. FERET—mAY Android #3FHE T Kernel BYIEEHRIP , IXtEEFIM Perf BY record , FRIAFEIGRT
KRR

~$ adb shell echo 0 > /proc/sys/kernel/kptr_restrict

5. T F5ESHT , —IRAIE record (ISR pull Bl host B , 75 host WHSIT , FFAEEIER S
ZHE—T Perf TH , ubuntu FREHSUT :

~$ sudo apt-get install Tlinux-tools-common

6. BRIAERZAY Android SERERIA Perf THREETEFTHAY , FTLA—RRAFEEHECE Kernel , FN5RAL
2l Perf #XARIENR , ATLFTH TE/LMECE

CONFIG_PERF_EVENTS=y
CONFIG_HW_PERF_EVENTS=y



3.2 SRENSRIESSIFSEMN

rk3399:/data/local # ./perf Tist
List of pre-defined events (to be used in -e):

cpu-cycles OR cycles [Hardware event]
instructions [Hardware event]
cache-references [Hardware event]
cache-misses [Hardware event]
branch-instructions OR branches [Hardware event]
branch-misses [Hardware event]
bus-cycles [Hardware event]
cpu-clock [Ssoftware event]
task-clock [Software event]
page-faults OR faults [software event]
context-switches OR cs [software event]
cpu-migrations OR migrations [software event]
minor-faults [Ssoftware event]
major-faults [software event]
alignment-faults [Ssoftware event]
emulation-faults [Software event]
dummy [Software event]
L1-dcache-Toads [Hardware cache event]
L1-dcache-load-misses [Hardware cache event]
L1-dcache-stores [Hardware cache event]
L1-dcache-store-misses [Hardware cache event]
L1-dcache-prefetch-misses [Hardware cache event]
L1-icache-1oads [Hardware cache event]
L1l-icache-Toad-misses [Hardware cache event]
dTLB-Toad-misses [Hardware cache event]
dTLB-store-misses [Hardware cache event]
iTLB-Toad-misses [Hardware cache event]
branch-1oads [Hardware cache event]
branch-load-misses [Hardware cache event]

SCRR_E Android #B1BERY Perf iIAA55EE , tracepoint BYSEHHAASZIF , 140 : block 24 , FrLANSRAE
B A — N FRANMEYESEMITEHE. Android 7.0 FRAELEIET Perf TR, EEHE
Simpleperf ' TH , 34 tracepoint BSZS LY FRSRAFRE.

3.3 IR FHRIHIE

Perf Y top TERTLAZIH AT cpu RIS |, BT LABII0 Kernel IFFERILEERI AES . 50
T

$ adb shell mkdir -p /data/local/symbols

$ adb push vmlinux /data/local/symbols/vmlinux
$ adb shell

# perf top --vmlinux=/path/to/vmlinux -d 2

RS ¢
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PerfTop: 8272 irqs/sec kernel:24.2% exact:

0.0% [4000Hz cycles],

(all, 6 CPUs)

.] 0x00000000001a3944

perf .1 strstr
[kernel] _raw_spin_unlock_irq
perf .1 strlen
perf .1 memcpy
[kernel] _raw_spin_unlock_irqrestore
[kernel] __compat_put_timespec
perf .1 je_malloc
perf .] ifree
perf .1 strcmp
[kernel] el@_svc_naked
[kernel] cpuidle_enter_state
perf .] pthread_getspecific
perf .] je_free

0.47% [kernel] __arch_copy_to_user

perf top ERTLARIMEBGEEHER pid , X—REREEMUEMEFZEEER sl T

perf top --vmlinux=/path/to/vmlinux -d 2 -p pid_of_prog

perf top FFIRZH top —RERJLUSERIEERE 2 , LU LS HA-d 1%

3.4 SRELHEERYRITHER

perf stat FIF3REVHZE NS ARRA pmu FIHES |, @59 ¢

SR IEE | BALER.

# ./perf stat -p 1415

B |, BURIESIE Perf HIZIRHERRTLIBRISZIHESR | 140

Performance counter stats for process id '1415':

ctrl+c

25802.685639
28571

3362

761

42238237278
<not supported>
<not supported>
15935073463
713605132
262718809

12.834800415

task-clock
context-switches
cpu-migrations
page-faults

cycles
stalled-cycles-frontend
stalled-cycles-backend
instructions

branches

branch-misses

seconds time elapsed

CPUs utilized
M/sec

K/sec

K/sec

GHz

insns per cycle
M/sec
of all branches

[100.00%]
[100.00%]
[100.00%]

[64.17%]
[64.17%]

[35.82%]
[64.18%]

—LIHENSEESHINENLE | flal EEZEN SRR fishtank FHETAVSEIHER | TLABZIS SR

pUESESVES(ASY

255 Perf RUR DT TEATLUH

3.5 IEEHTERY profile iR

perf record FIFFERIFHRY profile & , AILUEEICRENHIE |

# perf record -g -p pid -o /data/Tocal/perf.data

WAILASERMBERE NS | SHFIRTLIE

# ./perf record -e cache-misses -p 1415

3.6 3tk profile £i1E

& _EERY perf list 15

2, fugn

— AR/ EEHEI D TR M ARE.

ERILACRERAE  asal T ¢
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perf report AP SHTMEIR] profile #iE , —MREFBEHIEAER pc LBDHT , asSWT ¢

adb pull /data/local/perf.data

perf report --objdump=aarch64-1inux-android-objdump --vmlinux=/path/to/vmlinux -
-symfs ANDROID_PRODUCT_OUT/symbols -i perf.data

ZFRNE

Command
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
mali-cmar-backe
owser.barebones
Chrome_InProcGp
Thread-59
Chrome_InProcRe
Chrome_InProcRe
mali-cmar-backe
mali-cmar-backe
mali-cmar-backe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
mali-cmar-backe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
Chrome_InProcRe
owser.barebones
Chrome_InProcRe

count (approx.):

Shared Object
[unknown]

[unknown]
libwebviewchromium.so
libwebviewchromium.so
[unknown]
libwebviewchromium.so
libwebviewchromium.so
[unknown]
libwebviewchromium.so
libwebviewchromium.so
libwebviewchromium.so
libwebviewchromium.so
[kernel.kallsyms]
[unknown]

[unknown]

[unknown]
libwebviewchromium.so
libwebviewchromium.so
libc.so
[kernel.kallsyms]
[kernel.kallsyms]
libwebviewchromium.so
libwebviewchromium.so
[unknown]
[kernel.kallsyms]
libwebviewchromium.so
libwebviewchromium.so
libwebviewchromium.so
libwebviewchromium.so
[kernel.kallsyms]
libc.so

FEE Rt G R LA R enter ERiBHEBAXE.

0000000000000000
0x0000000042400000
oxffffffff2f83abe8d
0x000000000048abe8
0x0000000000000006
oxffffffff2f834afc
0x0000000000484afc
0x00000000f fcd2edc
oxffffffff2f83ac3a
0x000000000048ac3a
oxffffffff2f81453a
0x000000000046453a
el@_svc_naked
0000000000000000
0000000000000000
0000000000000000
0x000000000048ac44
oxffffffff2f83aca4d
oxffffffff195bc67c
compat_sys_ioctl
kbase_ioctl
0x000000000048abaa
oxffffffff2f83abaa
0x0000000056cd985d
kbase_jd_submit
oxffffffff2f836356
0x0000000000486356
oxffffffff2f834ae8
0x0000000000484ae8
el0_svc_naked
Oxffffffff1958b4b8

3.7 FlameGraph

SRR LUEIT— L ASE A EDTTARXZR , Flame Graph #tE—MVESFRII IS TR,
T :

git clone https://github.com/brendangregg/FlameGraph.git
HERER

perf script --vmlinux=<kernel_folder>/vmlinux --symfs
$ANDROID_PRODUCT_OUT/symbols -i perf.data | FlameGraph/stackcollapse-perf.pl |
FlameGraph/flamegraph.pl > flamegraph.htm]l

4 £ Linux 3E&(EH

arm RRAHY linux R1ThHRIRSEBIREIRML Perf U8 , FRAEEB CFRRIZ— Perf , BT Perf ki
Y elfutils/binutils/zlib , FRLASERR_ EEER X RIENERA,

ESERE Zlib |, JERD
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http://zlib.net/zlib-1.2.11.tar.gz

CC=aarch64-1inux-gnu-gcc ./configure --
prefix=/home/cmc/workspace/linaro/toolchain/armlinux/aarch64/gcc-1linaro-6.3.1-
2017.02-x86_64_aarch64-1inux-gnu/aarch64-1inux-gnu/libc/usr

make && make install

==Note: prefix EfgERINRZ R mFTENERR==
Fmi% elfutils , FEREARISFTHIRZAHY

git clone git://sourceware.org/git/elfutils.git
FoE -

cd /path/to/elfutils

mkdir build

./configure --enable-maintainer-mode --host=aarch64-1linux-gnu --
prefix=/home/cmc/workspace/linaro/elfutils/build

&M Makefile : flE& elfutils FRERT Makefile EB@EH libcpu
(&34 backends/Makefile : & backends/Makefile 5983 libebl_i386 #[ libebl_x86_64 BxMIFFE R

make && make install

PwiE binutils , XMEEFEM gec hRARIFRZ |, BoRRY 2.28.1 BURA | [R{CARIRIE

cd /path/to/binutils

mkdir build

../configure --target=aarch64-Tinux-gnu --host=aarch64-1inux-gnu --
prefix=/home/cmc/workspace/linaro/binutils-2.28.1/build

make && make install

#Ri% Perf , Perf & Kernel =&Y , FTILAEIE FE—1 Kernel fB T , BERXXmFE , TE
K—LE7R7 -

(& Makefile.perf , FERIENON :

EXTRA_CFLAGS=-I/path/to/elfutils/build/inclue -L/path/to/elfutils/build/1ib -
I/path/to/binutils/build/include -L/path/to/binutils/build/1ib

WERROR=0

NO_LIBPERL=1

NO_LIBPYTHON=1

cd /path/to/kernel/tools/perf

make -f Makefile.perf perf ARCH=arm64
CROSS_COMPILE=/home/cmc/workspace/linaro/toolchain/armlinux/aarch64/gcc-1inaro-
6.3.1-2017.02-x86_64_aarch64-11inux-gnu/bin/aarch64-Tinux-gnu- -j8


http://ftp.gnu.org/gnu/binutils/binutils-2.28.1.tar.bz2

IS EE arm A9 linux ZIThR EBEIERIE Perf RIZBEAILAR , BERRBINT. FEREF
Android 2—#H , XEFARRT .

5 Simpleperf (=
Android 7.0 FHRIRMH T —1NEERY Perf A4S Simpleperf :

source build/envsetup.sh
Tunch
mmma system/extras/simpleperf
Simpleperf #8332 &7 google #1ERY Perf HLITXUH

o STIFEINT apk FERBHIHEE , M .gnu_debugdata EHEENRFERFEIKNES
o RMHESEDHTRIEIE
o ZEEFE , FrLARD Android IRATTK , REIESEREHRE

ndk r13 FHAFHRMT Simpleperf TE , FRLABAILIEE FERFFHTE -

git clone https://aosp.tuna.tsinghua.edu.cn/platform/prebuilts/simpleperf

FRiZE E#D Perf E2RUNY , <SEARIBA , AILIEES®E LM Perf 9GS,
Simpleperf EB{ER , %RV java BFNGE | BEEELEM

1. EEBRERNE—LSimpleperfe

2. XA EiEtopRiHER AR AR RIF B R


af://n138
https://android.googlesource.com/platform/system/extras/+/master/simpleperf/doc/README.md
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