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1. BEKernel Tracer 1 Debug FS

TEDHFIERT, BRIFEHEAZELZEAT Tracer #l Debug FS, AJLUBIMN TaHR<LES:!

rk3399_Androidll:/data/local/tmp # mount | grep debugfs
/sys/kernel/debug on /sys/kernel/debug type debugfs
(rw,seclabel,relatime,mode=755)

1|1rk3399_Androidl1l:/data/local/tmp # mount | grep trace
tracefs on /sys/kernel/tracing type tracefs (rw,seclabel,relatime,mode=755)

tracefs on /sys/kernel/debug/tracing type tracefs (rw,seclabel,relatime,mode=755)

MREGEEFULET S, MEE make menuconfig BAMTEN, HIEEERAX:

CONFIG_FTRACE
CONFIG_ENABLE_DEFAULT_TRACERS

CONFIG_DEBUG_FS

2. TF# Catapult

AT EELMBERAL D, BETEH Chrome BIERES T TR Catapult, EFITF:

git clone https://github.com/catapult-project/catapult.git

3. IOEHmE

Tracer MRIBET IS, AZNXBTRENEEIMIIN, XEHERZERUME event, AJLL
BTSB!


af://n57
af://n62
af://n65

rk3399_Androidll:/data/local/tmp # 1ls /sys/kernel/debug/tracing/events/

alarmtimer cgroup drm fib6 header_page jbd2
module pagemap 7raw_syscalls rtc sock thermal_ipa_power
vmscan
android_fs clk dwc3 filelock i2c kmem
namei percpu rcu sched spi
thermal_power_allocator workqueue
asoc cma emulation filemap initcall libata
napi power regmap scmi swiotlb thermal_virtual
writeback
binder compaction enable ftrace iommu mac80211
net printk  regulator scsi sync_trace timer
xdp
block cpufreq_interactive ext4 gadget ion mdio
nvme gdisc rogue signal task udp
xhci-hcd
bridge cpuhp f2fs gpio ipi migrate
oom random  rpm skb tcp v412
cfg80211 dma_fence fib header_event 1irxq mmc
page_isolation ras rseq smbus  thermal vb2
REBRERBRIERFEEIT XL event, B0, WMRIREDFEFHEMERD, BEMFBTF: X

248, block BMigERE, 7EWMTF:

echo 1 > /sys/kernel/debug/tracing/events/ext4/enable # FIAXHRAEFX, BRIEE
X R GEextd

echo 1 > /sys/kernel/debug/tracing/events/block/enable # T @RblockEeventFF
ES

echo 1 > /sys/kernel/debug/tracing/events/mmc/enable # fIg&RBeventFx, &

RIREITFET T B2 EMMC

3.1 AEESHHH

NRIMENAZ event TEREMNFER, WEEEXEHEH event, Flil, RIMEFEFR dmc T
i, BEEMFED dmc THAEY event: ddr_frequency #1 ddr_load, AILUES I TS EIIN:

1. EERHETHY event, FREBIAZ event FREETE include/trace/events/ BR TEFHE, X1MEX
HERTHENLXEEMN T tracefs BI—1> event B, #l0:

1s include/trace/events/power.h -1

-rw-rw-r-- 1 cmc cmc 12129 2H 23 2022 include/trace/events/power.h #
X iR B REFIRA M

1s /sys/kernel/debug/tracing/events/ -1 | grep " power"

drwxr-xr-x 25 root root @ 1970-01-01 00:00 power #
X2igENtracefs TEeventBH

AT EUENMIF, HITEZITHE event MNE power.h B, BFMT:

diff --git a/include/trace/events/power.h b/include/trace/events/power.h
index f7aece72laed..29c962a862ce 100644

--- a/include/trace/events/power.h

+++ b/include/trace/events/power.h
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@@ -529,6 +529,37 @@ DEFINE_EVENT (dev_pm_qgos_request,
dev_pm_qgos_remove_request,

TP_ARGS (name, type, new_value)
)
+
+DECLARE_EVENT_CLASS (dram,

+

+ TP_PROTO(unsigned int state),
+

+ TP_ARGS (state),

+ TP_STRUCT__entry(
+ _ field( u32, state )

+ ),

+ TP_fast_assign(
+ __entry->state = state;

+ ) r

+ TP_printk("state=%lu", (unsigned long)__entry->state)

+DEFINE_EVENT (dram, ddr_frequency, /* XEBENXT fievent:
ddr_frequency, EZNE#riEevent®, EESMAE */
+

+ TP_PROTO(unsigned int state),
+

+ TP_ARGS (state)

+);

n

+DEFINE_EVENT (dram, ddr_load, /* XRBENTHMevent:
ddr_load */

+
+ TP_PROTO(unsigned int state),
+

o TP_ARGS (state)

t);

#endif /* _TRACE_POWER_H */

/* This part must be outside protection */

2. ZEEMUEERSIAXT event, RARMNZEET dme TSR, FrURIIFEEETMRBME LS|
A, BFT:

diff --git a/drivers/devfreq/rockchip_dmc.c b/drivers/devfreq/rockchip_dmc.c
index d75c21e51854..7c¢3971ccf397 100644

--- a/drivers/devfreq/rockchip_dmc.c

+++ b/drivers/devfreq/rockchip_dmc.c

@@ -52,6 +52,7 @@

#include <soc/rockchip/rockchip_opp_select.h>

#include <soc/rockchip/scpi.h>

#include <uapi/drm/drm_mode.h>

+#include <trace/events/power.h>

#include "governor.h"



#include "rockchip_dmc_timing.h"
@@ -2636,7 +2637,7 @@ static int devfreq_dmc_ondemand_func(struct devfreq
*df,

/* Assume MAX if it is going to be divided by zero */

if (stat->total_time == 0) {

*freq = DEVFREQ_MAX_FREQ;

- return 0;
+ goto set_new_freq;

/* Prevent overflow */
@@ -2649,20 +2650,20 @@ static int devfreq_dmc_ondemand_func(struct devfreq
*df,
if (stat->busy_time * 100 >
stat->total_time * upthreshold) {
*freq = DEVFREQ_MAX_FREQ;
- return 0;
+ goto set_new_freq;

/* Set MAX if we do not know the initial frequency */

if (stat->current_frequency == 0) {
*freq = DEVFREQ_MAX_FREQ;
- return 0;
i goto set_new_freq;
}

/* Keep the current frequency */
if (stat->busy_time * 100 >
stat->total_time * (upthreshold - downdifferential)) ({
*freq = max(target_freq, stat->current_frequency);
- return 0;
+ goto set_new_freq;

/* Set the desired frequency based on the load */
@@ -2673,6 +2674,10 @@ static int devfreq_dmc_ondemand_func(struct devfreq
*df,

b = div_u64(b, (upthreshold - downdifferential / 2));

*freq = max_t(unsigned long, target_freq, b);

+set_new_freq:

+  trace_ddr_frequency(*freq); /* SIREAIMMNFA M Hevent, H&I:
trace_xxx, HAxxxFLEREENXWeventH */

+ trace_ddr_load(div_u64(stat->busy_time, stat->total_time) * 100);

+

return 0;

reset_last_status:

3. TH# event BIFFX, FHEMELER event —4%, BIAWT:



echo 1 > /sys/kernel/debug/tracing/events/power/ddxr_frequency/enable #
FTFddr_frequencyF*

echo 1 > /sys/kernel/debug/tracing/events/power/ddr_load/enable # FIF
ddr_loadFF*

3.2 RAP&iEh

RPSEREZERR— atrace B9E (M Android E#1ERH), RIBEIWIEEM trace_marker 3%
O, XEFRMR, BRAHERSE, Bl atrace IFWEEZEO: o++ M o, DA DN RRAIL
ff: atrace.h # trace.h, ERIEE—PNEMERNH trace.c , EENT (XEXHRLIERIK
BRI SR AP DIRENG)

tar xvf atrace.tar.bz2

1s atrace

~TWX-- - 1 cmc cmc 971 58 14 2021 atrace.h # XRBc++HEF|AMLX
%

-TWX------ 1 cmc cmc 2990 58 14 2021 trace.c # XEERRE, FEM

SR TIZE 4Ri%

-TWX------ 1 cmc cmc 540 58 14 2021 trace.h # XBCRESIARAXH

cH+ Pl FRERE—E, BEWNT:

#include "atrace.h"

void ShaderCache: :initShadexDiskCache() {

ATRACE_NAME ( "iShaderDC"); /1 REEERADTHIHERERiShaderDCHEF, B
B X N IX A R ERAYFE RS

std: :lock_guard<std: :mutex> lock(mMutex);

// Emulators can switch between different renders either as part of config
// or snapshot migration. Also, program binaries may not work well on some
// desktop / laptop GPUs. Thus, disable the shader disk cache for emulator
builds.
if (!Properties::runningInEmulator && mFilename.length() > 0) {
mBlobCache.reset(new FileBlobCache(maxKeySize, maxValueSize,
maxTotalSize, mFilename));
mInitialized = true;

camera_status_t ACameraDevice_close(ACameraDevice* device) {

ATRACE_CALL(); /1 B ERIREESRE, MURERTEERUSTERTRIX
MEREREZ
if (device == nullptr) {
ALOGE ("%s: invalid argument! device is null", _ FUNCTION__);

return ACAMERA_ERROR_INVALID_PARAMETER;
}
delete device;
return ACAMERA_OK;
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c REARNFEFHHRELBMNER, BENT:

#include "trace.h"

void fun2() {
/* do something */

void funl() {
atrace_begin_body("funl_call_fun2");
/* call fun2 */
fun2();
atrace_end_body(); /* XET, SitEINEfunliER fun2fy&EfE) */

B, MR fun2 ARMAIEE S, BAIT fun2 BFE, K fun2 ABEREGEN, R REER
HARTE fun2 BIFREIREI S EBEAR atrace_end_body , fl¥0:

#include "trace.h"

int fun2() {
atrace_begin_body("fun2");

if (condl) {

atrace_end_body();
return err;

/* do something */
atrace_end_body();
return ok;

Note: trace.c Ei2EMNEmiFHAE

4. MHYEYE Trace

MBS Trace A EHTH Linux ZTRENFE—1, FIATHE, HITEESE—1 4, BE
W

echo 4096 > /sys/kernel/debug/tracing/buffer_size_kb # &Bbufferk/]y, X
INIE, 28HeventEX, RIEFBELRREE

echo global > /sys/kernel/debug/tracing/trace_clock # BR2ENY, BRE
MZBIBSFREIS

echo @ > /sys/kernel/debug/tracing/options/overwrite # Aaiftrace®E=
echo 1 > /sys/kernel/debug/tracing/options/print-tgid # WIMEFTENLFR1d,

XEFER AT AR

echo 1 > /sys/kernel/debug/tracing/events/sched/sched_switch/enable # THEEEH
eventFx, BEHEHF

echo 1 > /sys/kernel/debug/tracing/events/sched/sched_wakeup/enable

echo 1 > /sys/kernel/debug/tracing/events/sched/sched_waking/enable
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echo 1 > /sys/kernel/debug/tracing/events/sched/sched_blocked_reason/enable

echo 1 > /sys/kernel/debug/tracing/events/irq/enable

echo 1 > /sys/kernel/debug/tracing/events/power/ddxr_frequency/enable # RIS
CHRE, EFEHMevent

echo 1 > /sys/kernel/debug/tracing/events/power/ddr_load/enable

echo 1 > /sys/kernel/debug/tracing/tracing_on # Feam
BY

sleep $2 # HMENHY
HEKE, BISHEAN

echo @ > /sys/kernel/debug/tracing/tracing_on # =1L
BY

cat /sys/kernel/debug/tracing/trace > $1 # R%E
traceEEEX M4

1B EERIAIRTFN atrace.sh, BIEN@EIIT6R<KIMEURLS Trace:

atrace.sh /path/to/my_trace 2 # EMMEN2FPAYtrace, HiIR7F
E|/path/to/my_trace

5. £/ HTML 1B &9

IMBEXZIRYE trace LUS, FAAILLEIE Catapult B9 trace2html #<3FEM HTML , BFa0TF:

cd catapult

./tracing/bin/trace2html --config chrome --output /path/to/my_trace.html
/path/to/my_trace

1s -1 /path/to/my_trace.html

-TwW-r--r-- 1 cmc cmc 4712388 1H 7 2022 /path/to/my_trace.html

FT7F Chrome 55238, FBSTEMBAUEAZEIN: chrome://tracing/ , LEBIRIIZBEREIWN TR E:

< C ® Chrome | chrome:/ftracing
I Record I I Load l LR Try the new Perfetto Ul! Learn more

f

R load ¥ZH, EIF(RZATEEMINA HTML, BIRIEEIFR/ER Android Systrace RE, FREWT:
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< C  ® Chrome | chrome://tracing

Record feedme2.html

[ Flow events || Processes || view Options ||

l2s 13s las [5s

Interactions
CPU usage

~ Kernel

CPU 0:
CPU 1:
CPU 2:
CPU 3:
CPU 4:
CPU 5:
~ SurfaceFlinger (pid 193)

acr.browser.lightning/acr.browse
DispSync:Modellocked:
hasClientComposition:

HW_VSYNC_0:

HW_VSYNC_ON_0:

ZF Android Systrace B9 UL 774, WLEH

6. MR

6.1 atrace.h

#ifndef __ATRACE_H__
#define __ATRACE_H__

#define ATRACE_TAG

#include "trace.h"
#include <stdint.h>

RENED, XERFHART

// See <cutils/trace.h> for more ATRACE_* macros.

// ATRACE_NAME traces from its location until the end of its enclosing scope.

#define _PASTE(x, y) x ## y
#define PASTE(x, y) _PASTE(x,y)

#define ATRACE_NAME (name) ScopedTrace PASTE(__ tracer, __LINE_ ) (ATRACE_TAG,

name)

// ATRACE_CALL is an ATRACE_NAME that uses the current function name.
#define ATRACE_CALL() ATRACE_NAME (__FUNCTION_ )

static inline void atrace_begin(__attribute__((unused)) uint64_t tag, const char*

name)

{

atrace_begin_body(name) ;

static inline void atrace_end(__attribute__((unused)) uint64_t tag)

{

atrace_end_body();

class ScopedTrace {
public:
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inline ScopedTrace(uint64_t tag, const char* name) : mTag(tag) {
atrace_begin(mTag, name);

inline ~ScopedTrace() {
atrace_end(mTag) ;

private:
uint64_t mTag;

};

#endif // __ATRACE_H__

6.2 trace.h

#ifndef __ _TRACE_H_
#define __ _TRACE_H__

#include <stdint.h>

#if defined(__cplusplus)

#define __ BEGIN_DECLS extern "C" {
#define _ _END_DECLS }

#else

#define _ BEGIN_DECLS

#define __ _END_DECLS

#endif

__BEGIN_DECLS

void atrace_begin_body(const char* name);

void atrace_end_body();

void atrace_async_begin_body(const char* name, int32_t cookie);
void atrace_async_end_body(const char* name, int32_t cookie);
void atrace_int_body(const char* name, int32_t value);

void atrace_int64_body(const char* name, int64_t value);

__END_DECLS

#endif

6.3 trace.c

#include "trace.h"
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>
#include <stdlib.h>
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#include <stdio.h>
#include <exrrno.h>
#include <inttypes.h>
#include <string.h>

//#define TRACE_ON

#ifdef TRACE_ON

#ifdef __cplusplus

#define CC_LIKELY( exp ) (__builtin_expect( !!(exp), true ))
#define CC_UNLIKELY( exp ) (__builtin_expect( !!(exp), false ))
#else

#define CC_LIKELY( exp ) (__builtin_expect( !!(exp), 1))
#define CC_UNLIKELY( exp ) (__builtin_expect( !!(exp), @ ))
#endif

#define ATRACE_MESSAGE_LENGTH 1024

static int atrace_marker_fd = -1;
static int init_ok = 0;

static int trace_init_once(void)
{
if (init_ok == 0)
{
atrace_marker_fd = open("/sys/kernel/debug/tracing/trace_marker",
O_WRONLY | O_CLOEXEC);
if (atrace_marker_fd == -1) {
printf("Exrror opening trace file: %s (%d)\n", strerror(errno),
errno) ;
return -1;

init_ok = 1;
return 0;

#define WRITE_MSG(format_begin, format_end, name, value) { \
char buf[ATRACE_MESSAGE_LENGTH]; \
if (CC_UNLIKELY('init_ok)) \
trace_init_once(); \
getpid(); \
int len = snprintf(buf, sizeof(buf), format_begin "%s" format_end, pid, \
name, value); \
if (len >= (int) sizeof(buf)) { \
/* Given the sizeof(buf), and all of the current format buffers, \

int pid

* it is impossible for name_len to be < @ if len >= sizeof(buf). */ \
int name_len = strlen(name) - (len - sizeof(buf)) - 1; \
/* Truncate the name to make the message fit. */ \
printf("Truncated name in %s: %s\n", __FUNCTION__, name); \
len = snprintf(buf, sizeof(buf), format_begin "%.*s" format_end, pid, \
name_len, name, value); \
P\
write(atrace_marker_fd, buf, len); \



void atrace_begin_body(const char* name)

{
WRITE_MSG("B|%d|", "%s", name, "");

void atrace_end_body()

{
WRITE_MSG(“E|%d”, u%sn' n ||’ " ||);

void atrace_async_begin_body(const char* name, int32_t cookie)
{
WRITE_MSG("S|%d|", "|%" PRId32, name, cookie);

void atrace_async_end_body(const char* name, int32_t cookie)

{
WRITE_MSG("F|%d|", "|%" PRId32, name, cookie);

void atrace_int_body(const char* name, int32_t value)

{
WRITE_MSG("C|%d|", "|%" PRId32, name, value);

void atrace_int64_body(const char* name, int64_t value)

{
WRITE_MSG("C|%d|", "|%" PRId64, name, value);

#else

void atrace_begin_body(__attribute__ ((unused)) const char* name)
{
}

void atrace_end_body()
{
}

void atrace_async_begin_body(__attribute__((unused)) const char* name,
__attribute__ ((unused)) int32_t cookie)

-

void atrace_async_end_body(__attribute__ ((unused)) const char* name,
__attribute__ ((unused)) int32_t cookie)

~

void atrace_int_body(__attribute__((unused)) const char* name,
__attribute__ ((unused)) int32_t value)
{



void atrace_int64_body(__attribute__((unused)) const char* name,
__attribute__ ((unused)) int64_t value)

{

#endif
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