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5 Simpleperf{&EFH

1148

Perf@MLinux 2.67H4A5 INEI— profiling TR , BT 58 EpmufE RV HERETT BRSO HTIERE | S5
ZLR1 , RBRIKernel YEEMREICNFER , FKernelRi3—E&T , FTLREIERIT.

2 IfJgE

MEERINRE D FENE | KEEILAD ALK : cpu / gpu / mem / storage , HgpuFaPerfiiZimll (11X
M BRILVEFHITEFRBDSS ) |, storage REEtracepoint3k&tit. SBINK , PerfiRERMIETF S HrcpufdE
Be , HfthIhaEE A2 RITFA.

1 $ perf

2

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

4

5 The most commonly used perf commands are:

6 annotate Read perf.data (created by perf record) and display annotated code

7 archive Create archive with object files with build-ids found in perf.data file
8 bench General framework for benchmark suites

9

buildid-cache Manage <tt>build-id</tt> cache.
10 buildid-list List the buildids in a perf.data file

11 diff Read two perf.data files and display the differential profile
12 inject Filter to augment the events stream with additional information
13 kmem Tool to trace/measure kernel memory(slab) properties

14 kvm Tool to trace/measure kvm guest os

15 list List all symbolic event types

16 lock Analyze lock events

17 probe Define new dynamic tracepoints

18 record Run a command and record its profile into perf.data

19 report Read perf.data (created by perf record) and display the profile
20 sched Tool to trace/measure scheduler properties (latencies)

21 script Read perf.data (created by perf record) and display trace output
22 stat Run a command and gather performance counter statistics

23 test Runs sanity tests.

24 timechart Tool to visualize total system behavior during a workload

25 top System profiling tool.

26

27 See 'perf help COMMAND' for more information on a specific command.

Hehbv i EBrITIgER LA

e record : W& profileZE

e report : fRiEprofileHREMFIHRE
e stat : FJEMMBETHERIHE

o top : cpulsBERLAISEIT
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3 f£AndroidEES{ER

3.1 ST

1. B5fiZGooglegt /T AANES: | #iE—/NZAYAndroidfIKernellRIFEAE ( NERAK O KernelAT LA
BS ) , XD HTHIRHE R SR A REItEL L,
2. fEiRPerf

~$ . build/envsetup.sh

~$ lunch

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

~$ adb remount

~$ adb push perf /system/bin/

~$ adb shell sync

0 N O U A W N R
2
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3. BTSN
FFSXMHAILIEERD N=K
a. FanativeftlS |, IXERONIBERFHITREFSEMENFTSER | FEERIITM
b. Fajavaftid , JFFartEHHIKR ( BIRARIdalViKiiARi T ) RENmIFRER S0t | Xt ZIENAelfSXZ
%, (BRFARFHdebuglEE. MHETHRARIANdroid iRt 7 BahdEmkjavafFfSRATA :

1 bash art/tools/symbolize.sh

. B=7Fapk , MRBREFFHKX , WATLABIES makefilefIEEAndroidigftYjavatF SR TERERITS
KM, AEENEANdroidiIFFSRER | ITRBERVNEIIRE LAIZE—H , FTLUBIT showmapsRIRENR
& LRI,

1 ~% adb shell showmap apk_pid

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

3 ~%$ cp libwebviewchromium.so $ANDROID_PRODUCT_OUT/symbols/data/app/com.android.webview-
2/1ib/arm/libwebviewchromium.so

snEREmAYapk , EAX LEZKMITIRIEstrip , AT ABERS | AAMIRE.
4. T E—RAEIANdroidERFHEE T KernelR9FEEHRIP | XtBRFBPerfidrecord , FRLATRRIGHS KIARF :

1 ~%$ adb shell echo © > /proc/sys/kernel/kptr_restrict

5. ATHESHT , —faeBrecordfuEpullEhosti , FEhoStRHOHT , FIAREERSHthZE—TPerfT
B, ubuntu FLEHSUT :

1 ~$% sudo apt-get install linux-tools-common
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6. BRIAEBZAYANdroidFEERIAPerfIHBEERR TR | FTLA—RAFEEMECEKernel , WNSRAIZ]Perfii X
BB LT FE/ LM E

1 CONFIG_PERF_EVENTS=y
2 CONFIG_HW_PERF_EVENTS=y

3.2 SRENH A ARG

1 rk3399:/data/local # ./perf list

2

3 List of pre-defined events (to be used in -e):

4 cpu-cycles OR cycles [Hardware event]

5 instructions [Hardware event]

6 cache-references [Hardware event]

7 cache-misses [Hardware event]

8 branch-instructions OR branches [Hardware event]

9 branch-misses [Hardware event]
10 bus-cycles [Hardware event]
11
12 cpu-clock [Software event]
13 task-clock [Software event]
14 page-faults OR faults [Software event]
15 context-switches OR cs [Software event]
16 cpu-migrations OR migrations [Software event]
17 minor-faults [Software event]
18 major-faults [Software event]
19 alignment-faults [Software event]
20 emulation-faults [Software event]
21 dummy [Software event]
22
23 L1-dcache-loads [Hardware cache event]
24 L1-dcache-load-misses [Hardware cache event]
25 L1-dcache-stores [Hardware cache event]
26 L1-dcache-store-misses [Hardware cache event]
27 L1-dcache-prefetch-misses [Hardware cache event]
28 L1-icache-loads [Hardware cache event]
29 L1-icache-load-misses [Hardware cache event]
30 dTLB-load-misses [Hardware cache event]
31 dTLB-store-misses [Hardware cache event]
32 iTLB-load-misses [Hardware cache event]
33 branch-loads [Hardware cache event]
34 branch-load-misses [Hardware cache event]

SEFR_EANdroidfBiEAIPerfif A 5SEE |, tracepointfISEHAASTIE | 540 : blockZ34 , FRLAANSRAREINE—Le 1%
FRANMRHUEEFMITEHE. Android 7.0/AEEEIE TPerfTHE , BHEREHIESimpleperfl TR , 3¢
tracepointfISZIFLURSRAVFRZ.

3.3 FENVRFHR SR
Perfrhfgtop TRAILAZIH ZHRTcpuYim | ERTLAKIINKernel(IFFSRILERAISEDHT. s ¢
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$ adb shell mkdir -p /data/local/symbols

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

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

RN

PerfTop: 8272 irgs/sec kernel:24.2% exact: ©.0% [4000Hz cycles], (all, 6 CPUs)

0x00000000001a3944

perf .] strstr
[kernel] _raw_spin_unlock_irg
perf .] strlen
perf .] memcpy
[kernel] _raw_spin_unlock_irgrestore
[kernel] __compat_put_timespec
perf .] je_malloc
perf .] ifree
perf .] strcmp
[kernel] el@_svc_naked
[kernel] cpuidle_enter_state
perf .] pthread_getspecific
perf .] je_free

0.47% [kernell __arch_copy_to_user

perf topiRRJ LARIMEEEHERIpid | X—REREZMUENMEFZRIFEER , oUT !

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

perf topi R IR G top—RERT LIS ERIFTIANEZ, LA LS hid-disTR2IX IS | B2,
perf stat B RBUHERE M EERMNAIpPMUAIHER |, el -

# ./perf stat -p 1415

ctri+cBY , BiRIES1tPerfi#iRIBHEST LB RIGIHER |, fitn
Performance counter stats for process id '1415':

25802.685639 task-clock 2.010 CPUs utilized [100.00%]
28571 context-switches 0.001 M/sec [100.00%]
3362 cpu-migrations 0.130 K/sec [100.00%]
761 page-faults 0.029 K/sec
42238237278 cycles 1.637 GHz [64.17%]
<not supported> stalled-cycles-frontend

<not supported> stalled-cycles-backend
15935073463 instructions 0.38 insns per cycle [64.17%]
713605132 branches 27.656 M/sec [35.82%]
262718809 branch-misses of all branches [64.18%]

12.834800415 seconds time elapsed

—ARNSEESWINENLE , flil EEENSEEMfishtankFHEMFITHER | TIERIS STFuUIHI MR
IFEE |, EEPerffUAROIT LEALIA—P 48RRI D SR HAYIRE.
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3.5 Wi EEiHTZRIprofile £z

perf record A FERiFMAIprofiledfiE , TLUEEICRE/MHIE | XTLUCRARK  ©SWT ¢

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

WAILASERMBERN S, SHFIRTLAEY EERJperf listi§2) , fI0

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

3.6 Ptrprofile#iiz

perf report P IMEIRprofile$iE , —ARSFIEEIRAE pc LB, SWT -

$ adb pull /data/local/perf.data

$ perf report --objdump=aarché64-linux-android-objdump --vmlinux=/path/to/vmlinux --symfs

$ANDROID_ PRODUCT_OUT/symbols -i perf.data

ZERINE -

1K of event 'cycles', Event

Children Self
0.00%
0.00%
0.00%

0.00%
0.00%

0.00%
0.00%

0.00%

0.08%
0.00%
0.00%
0.00%

0.00%
0.00%
0.01%
0.03%

0.00%
0.00%
0.03%
0.00%

0.00%

0.03%
0.00%

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 -+t LA enter ERiEHEERXR.

3.7 FlameGraph
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1 $ git clone https://github.com/brendangregg/FlameGraph.git
SERER

1 perf script --vmlinux=<kernel folder>/vmlinux --symfs $ANDROID_ PRODUCT_OUT/symbols -i
perf.data | FlameGraph/stackcollapse-perf.pl | FlameGraph/flamegraph.pl > flamegraph.html

4 ZELinuwEES{EH

armhRARinuxX &ITIRIRZ &R R B IRMtPerfiIE , FRAEEB CFERIF—1"Perf , BT Perfikiify
elfutils/binutils/zlib , FRLASERR EFEER X mIEIIINERI,

BESERRzlib | JERDHEHE

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

2 $ make && make install

Note: prefixZHEE{RIIRZ X mF TENERR
fmiZelfutils , FWEEFNRFTAOMAR

1 $ git clone git://sourceware.org/git/elfutils.git
=

1 $ cd /path/to/elfutils

2 $ mkdir build

3 $ ./configure --enable-maintainer-mode --host=aarch64-linux-gnu --
prefix=/home/cmc/workspace/linaro/elfutils/build

& Makefile : HlfgelfutilsiR R FMakefile EBERlibcpu
&Mibackends/Makefile : ffiB&backends/Makefiledrfdlibebl_i386F0libebl x86_64FXBIFFEERA

YmiE
1 $ make && make install

HRiFbinutils , IXMNEEEHgcchRARIFRE | BARN2.28.189A | [RAERIEHE

1 $ cd /path/to/binutils
2 $ mkdir build
3 $ ../configure --target=aarch64-linux-gnu --host=aarch64-linux-gnu --

prefix=/home/cmc/workspace/linaro/binutils-2.28.1/build
4 $ make &% make install


af://n169
http://zlib.net/zlib-1.2.11.tar.gz
http://ftp.gnu.org/gnu/binutils/binutils-2.28.1.tar.bz2

fRi¥Perf , PerfEKernel— &Y , FRLAEE TEH— 1 KernelfiB T , (BEERXXmFINE , TEN LKA :
1EXIMakefile.perf , FTERIENN :

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

2 WERROR=0

NO_LIBPERL=1

4 NO_LIBPYTHON=1

w

S

1 $ cd /path/to/kernel/tools/perf

2 $ make -f Makefile.perf perf ARCH=armé64
CROSS_COMPILE=/home/cmc/workspace/linaro/toolchain/armlinux/aarch64/gcc-linaro-6.3.1-2017.02-
x86_64_aarch64-1linux-gnu/bin/aarch64-1linux-gnu- -3j8

S EfFarmBllinux & 1ThR EEEmiFPerfiniZztB 2rT LAY , BEHSEINE. BiZ9EFIANdroid2—HERY | X
BEASRT .

5 Simpleperf{F
Android 7.0FFRIRMH T — N EEAIPerfiRASimpleperf :

1 $ source build/envsetup.sh
2 $ lunch
3 $ mmma system/extras/simpleperf

SimpleperfiEXdZ Bigoogle®siERIPerfE LA T EGH

o XIFEINrapkFREMHEZRE | M .gnu_debugdata B SHRIIEILER
o RHESFESITHIMNAR
o g, ATLARNANdroidhRATTR | REFESESREHEREE

ndk r13FRFHHRM T Simpleperf LR , FRLAEATUABIZE FEHRIFFHNIER !

1 $ git clone https://aosp.tuna.tsinghua.edu.cn/platform/prebuilts/simplepert

FiE LR IPerf2FMIAY , S SEARNERA , ILIEESE LEPerflifi <,
SimpleperfEZ(ER. , a2 javalZ2FrIG% | BESEEL M

1. EEESEHRNME—LESimpleperfe


af://n203
https://android.googlesource.com/platform/system/extras/+/master/simpleperf/doc/README.md

2. X RigtopFRIHERIIRIH BRI AR RF AR
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