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Why?

« Product quality (fast response)

« Development cost (from choosing h/w platform)
« Opportunity (update for new feature)

When?

« From designing architecture

« Changing code

« Until product release (or s/w update?)

How?
« Checking, Analyzing, Reducing, Comparing
> Response time, resource usage

« Using testcase, tool




. Various performance tools on Linux
Too many to learn and use
Separated from each other

. How to analyze performance?
Manually

 In combination within scripts
Profile repeatedly

. An automated solution

To collect as much data as possible
To summarize complex stats
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Linux Performance Observability Tools

strace s Operatmg System . Hardware —
1sof 1trace netstat sysdig Various:
pcstat\ [1]] / perf sar /proc
I\ pidstat \ \Appllcatlons / / / / / / dstat dmesg
r'e / turbostat
perf \ System leranH / / / mpstat rdmsr
ftrace Systel}\ Call Interface I / I / CPU ‘
stap - VFS N Sockets f/ [/ sche duler/ Interconnect oPU
;;t(;‘i) 3 \ File Systems Tcp/upp ¥/ < —topps —| 1 ||
bpftrace 3 \Volume Manager P \'] Vitua <7 pidstat oo [eiptop
S | Block Device Interface Ethernet Memory w Bus perf
Vol — . vmstat —r
v / Device Drivers N slabtop\@
iostat perf tiptop /0 Bus \ \ free 5
iotop Expander Interconnect /0 Bridge iptraf tcpdump numastat
blktrace T \
I
/0 Controller | Network Controller | nicstat
Interface Transports | | netstat
| pisk || Disk || Swap | | Port | | Port P
swapon ethtool

snmpget l lldptool
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. Open sourced since 2015

GRADE LINUX
. An integrated runtime performance analyzer based on Linux

« Monitoring system resource and tasks in real-time

« Tracing numerous system operations

« Visualizing complex data

« Providing highly readable report and debugging features

o Controlling system factors Guider

Applications

System Libraries
System Call Interface
Sockets
TCP/UDP
Volume P

Licensed under GPLv2
https://github.com/1ipeace/guider
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. Characteristic
o System-wide
> Gather as much information as possible at once
> Even also available at function level

o Easy
> No build, dependency, setting to launch Guider
> No hooking, modification, rebuild to target s/w
o Accurate
> Elapsed time 1n ms
> Size in KB or MB

> Require less system resource
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. Requirement
o Linux Kernel (>=2.6)
« Python (>=2.7)

. Installation
$ git clone https://github.com/iipeace/guider
# pip install guider
s https://pypi.org/project/guider/
$ bitbake guider
+ https://layers.openembedded.org/layerindex/recipe/95561/



How to use Guider?

. Commands
$ guider -h

. Options and examples
$ guider COMMAND -h

. Bug report and feedback
. https://github.com/iipeace/issues

S../guider.py COMMAND | FILE [OPTIONS] [--help]

COMMAND :
[monitor]

[profile]

[visual]

[util]

top
threadtop
bgtop
stacktop
perftop
memtop
disktop
wsstop
reptop
filetop
strace
utrace

record
funcrecord
filerecord
syscrecord
sysrecord
mem

draw
cpudraw
memdraw
vssdraw
rssdraw
leakdraw
iodraw
convert

kill

pause
cpulimit
setcpu
setsched
getaffinity
setaffinity
printenv
readelf
addr2line

list
start
send
event
server
client

alloctest

<process>
<thread>
<background>
<stack>
<PMU>
<memory>
<storage>
<memory>
<json>
<file>
<syscall>
<usercall>

<thread>
<function>
<file>
<syscall>
<system>
<page>

<image>
<cpu>
<memory>
<Vss>
<rss>
<leak>
<I/0>
<text>

<signal>
<thread>

<affinity>
<affinity>
<env>
<file>
<symbol>

<list>
<signal>
<signal>
<event>
<server>
<client>

<mem>

Usage:
# ./guider.py top [OPTIONS] [--h

Description:
Monitor process status

OPTIONS
- <CHARACTER>
:memory | b:block |

ffinity | r:repor
:float | R:freport
<CHARACTER>

pu | e:encode | p:

chan | n:net | t:
a:memAvailable

<DIR|FILE>

<SIZE:KB>

<FILE>

<DIR|FILE>

<TIME:FILE{:VALUE}>

<IP:PORT>

<REQ@IP:PORT>

<REQ@IP:PORT>

<c:cpu/m:memory/p:pid/

lock/w:wfc/n:new/

r:runtime/f:file>

<DIR|FILE>
<ROWS : COLS>

<COMM|TID{:FILE}>
<SEC>
<INTERVAL : COUNT>

<FILE>
<LEVEL>

<COMM| TID{:CONT}>
<MASK:TID|ALL{:CONT}>
<POLICY:PRIO|TIME
{:TID|ALL:CONT}>

Monitor status of processes us
# ./guider.py top

- Monitor status of all processe
# ./guider.py top -S m

- Report analysis results of pro
# ./guider.py top -o .

- Report analysis results of pro
# ./guider.py top -o . -b ©
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elp]

enable options
p:pipe | e:encode

t | W:wchan | h:handler

disable options
rint | P:perf
truncate | G:gpu

save output data

run in the background
wait for signal

set buffer size

set font path

set report path

set additional command
set local address

set request address
set report address
sort by key

group threads in same process
set input path

set terminal size

show all stats and events
set filter

set interval

set repeat count

print all rows in a stream
set error log path

set function depth level
set kill list

set cpu affinity list

set sched priority list

verbose

ed cpu resource more than 1%

s sorted by memory(RSS)

cesses to ./guider.out when SIGINT signal arrives

cesses to ./guider.out with unlimited memory buffer
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. When monitoring the system status in real-time

[Top Info] rT‘:A. ncns f[‘l\1 I’T.u-,..-. 1 l\1 l’r+v+ 4!\"071 M 3fFn. WAl Al TThNn. 7‘)!\'\1 rrﬂ\—hb 01 r‘l's‘-| 294 I1‘)1A'| rIA-A 1 EI1 ‘)I1 11 rnAM (4303] [Swap: 65413]

[Cycle 283.0M / Inst 224. OM / IPC: 0.79 / CacheMtés :v; 5Mk29%) / BrcM1ss e 0M(3%) / Clk 1/e OG / MinFlt: 260 / Ma]Flt 0]

ID | CPU (Usr/Ker/Blk/IRQ)| MemA(Diff/ User/Cache/Kern)| Swap (Diff/ 1I/0 )| PgRclm | BLkRW | NrFlt | PrBlk | NrSIRQ | PgMlk | PgDrt | Network |

Total | 4% 0 /2/0 /0 )|56497( 0/ 4428/ 4063/ 382)| © (o / o/6 )| e/ | e/ | o | e | 544 | 84 | 87 | 196/100
Process ( PID/ PPID/ Nr/ Pri)|/CPU(Usr/Ker/Dly)|VYMemV(RSS/Txt/Shr/Swp)} Blk( RD / WR /NrFlt) |, SID | PGID | FD | LifeTime| WaitChannel

6:4
0:
138
: 3

vmware-vmx ( 5524/ 1570/ 25/C )| 23( o/ 22/ 1)| 4199(652/ 13/635/ 0©)| o( -/

guider (11419/ 4550/ 1/Cc ©)| 1( o/ o/ -)| 61( 28/ 2/ 6/ ©)] o( -/

compiz ( 1996/ 1570/ 12/c ©)|| 1( o/ o/ -)|l1579(142/ o/ 98/ @) o( -/

kworker/u16:3 (11341/ 2/ 1/c @)|. 1( o/ 1/ o) o( o/ o/ o -). o( -/

[Top Info] [Time: 9580.080] [Inter: 1.0] [Ctxt: 5636] [Life: +0/-0] [IRQ: 4572] [Core: 8] [Task: 323/1210] [Load: 6.9/1.1/1.1] [RAM: 64303] [Swap: 65413]
[Cycle: 307.6M / Inst: 243.0M / IPC: 0.79 / CacheMiss : 7.0M(30%) / BrcMiss: 1.0M(3%) / Clk: 7.0G / MinFlt: 1,036 / MajFlt: 0]

/ 0)| 1996 1996| 256 2:3
|  0)|l 4527| 11419| 512| e:
-/ 0)| 1996 1996| 64| 2
/ o) - -| 64| o

0|poll_schedule_timeout
4 RUNNING
6|poll_schedule_timeout
7 worker_thread

ID | CPU (Usr/Ker/Blk/IRQ)| MemA(Diff/ User/Cache/Kern)| Swap (Diff/ I/0 )| PgRclm | BLkRW | NrFlt | PrBlk | NrSIRQ | PgMlk | Pgdrt | Network |

Total | 4%(0/1/0/0)|s6461( -4/ 4461/ 4079/ 382)] o (o / o/e )| e/ | e/ | o | o | 479 | 8 | 92 | 196/100

Thread ( TID/ PID/ Nr/ Pri)| CPU(Usr/Ker/Dly)| MemV(RSS/Txt/Shr/Swp)| Blk( RD / WR /NrFlt)| Yld | Prmt [} FD | LifeTime| Process |

vmx-vcpu-0 ( 5550/ 5524/ 25/C 1 0/ 11/ 0)| 4199(652/ 13/635/ - -/ 0)| 240 256 3iE vmware-vmx
vmx-vcpu-1 ( 5551/ 5524/ 25/C 0/ 9/ 0) 4199(652/ 13/635/ - -/ 0)| 235 256 SR vmware - vmx
guider (11477/11477/ 1/C 3/ 1/ -) 68( 35/ 2/ 6/ - -/ - - (2048 3G guider
Xorg ( 1516/ 1516/ 2/C 1/ o/ -)| 468(115/ 2/ 54/ -] -] . 128 2:39: Xorg
( ( S/ -

gnome-terminal- ( 4012/ 4012/ 4/C e/ o/ -)| 616( 50/ 0/ 39/ 128 :38: gnome-terminal-
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. When collecting the system stats in background

tSystem Memory Infol (Unit: MB)

Memory Swap Buffer Shared Mapped Active Inactive PageTables SlabRclm SlabunRclm Mlocked

TOTAL] 64303 65413
FREE ] 55273 65413
AVAIL]

FS MountPoint <Option>

/dev/loop®
squashfs /snap/core/6350 <ro,nodev,relatime>
/dev/lo0p1 squashfs /snap/notepadqq/855 <ro,nodev,relatime>
/dev/loop2 squashfs /snap/core/6405 <ro,nodev,relatime>
/dev/loop3 squashfs /snap/core/6259 <ro,nodev,relatime>
/dev/loop4 squashfs /snap/notepadqq/841 <ro,nodev,relatime>
/dev/sda1 ext4 /var/lib/docker/overlay2 <rw,relatime,errors=remount-ro,data=ordered
>

/media/iipeace/445219df-443d-42a9-bf2b-1c94bbdfcb6a <rw,nosuid,nodev
,relatime,data=ordered>
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. When collecting the system stats in background

| Top Summary Info]

w
p=]
=

Interval Avail/User/Cache | NrPgRclm NrTask Network

START 9849.110 56387/4541/4116
9849.110 9850.110 56386/4542/4116
9850.110 9851.120 56386/4542/4116
9851.120 9852.120 56408/4521/4116
9852.120 9853.130 56408/4521/4116
9853.130 9854.140 56407/4522/4116
9854.140 9855.140 56407/4522/4116
9855.140 9856.150 56406/4522/4116
9856.150 9857.150 56406/4522/4116
9857.150 9858.160 56405/4523/4116
9858.160 9859.170 56405/4523/4116
9859. 9860.170 56404/4524/4116
9860. 9861.180 56404/4524/4116
9861. 9862.180 56404/4524/4116

56404/4524/4116

0/0 324/1234 312/140
0/0 324/1233 196/1600
0/0 324/1233 96/0
0/0 322/1215 248/152
0/0 322/1215 248/0
0/0 322/1215 473/100
0/0 322/1215 488/246
0/0 322/1215 196/1600
0/0 322/1215 208/52
0/0 322/1215 248/152
0/0 322/1215 96/0
0/0 322/1215 196/1600
322/1215 96/0
322/1214 196/1600
323/1215

1l
2
3
4
5
6
7
8
9

[cNoNoNoNoNoNoNoNoNoNoNoNoNoNol

soffice.bin ( 6686/ 6667/ 16/C

vmware-vmx ( 5524/ 1570/ 25/C
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. When collecting the system stats in background

(Top RSS Infol ;Unit: MB)

COMM ( ID / Pid / Nr / Pri)]| 1 ) 3 4 5 6 8 9 ) 11 12

[FREE] 56387 56386 56386 56408 56408 56407 56406 56406 56405 56405 56404

(ID /Pid) | Type LOCK(KB) PDRT(KB) SDRT(KB) NOPM(KB)

chrome ( 7698/ 3478) [TOTAL]
STACK

SHM

FILE

ETC

1303204 17704 738676
148 0 0
2352 8628 0

60 8284 201472

0 0
1300644 537204

[cloloNoNoNol
(oo oMo oMol
[cloloNoNoNol

vmware-vmx ( 5524/ 1570) [TOTAL] 623316 1782536
STACK 40 0

SHM 605448 0

FY= 1532 92032

ETC 0

1690504
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When collecting the system stats in background

FhE I I I I I I I AT I I I I A I A I I AT IR ddrdd e d e d kb h ke dx Detailed Statistics ****xdkdkdkkdkkdkdkdkkddkdkddkddddhdkddrddkdrhdhdkddhdkdrhdhdrhdrhdrhrhddk

[Top Info] [Time: 9863.190] [Inter: 1.0] [Ctxt: 4760] [Life: +0/-1] [IRQ: 4216] [Core: 8] [Task: 323/1215] [Load: 1.1/1.0/1.1] [RAM: 64303] [Swap: 65413]
[Cycle: 2.6G / Inst: 6.0G / IPC: 2.35 / CacheMiss : 4.0M(2%) / BrcMiss: 1.0M(0%) / Clk: 7.0G / MinFlt: 31 / MajFlt: 0]

IRQ | PgMlk | PgDrt

Total | 14 %(12 / © / © / © )|56404( 0/ 4524/ 4116/ 378)]| | 84 |

Process ( PID/ PPID/ Nr/ Pri)| C r/Ker/Dly)| MemV(RSS/Txt/Shr/Swp)| Blk( RD / WR /NrFlt)| SID | PGID | FD | LifeTime| WaitChannel

soffice.bin ( 6686/ 6667/ 16/C ©0)| 99( 99/ ©/ ©)| 2135(433/ ©0/138/ ©0)| o( 0)| 1654| 1654| 64| 2:17:17] RUNNING
vmware-vmx ( 5524/ 1570/ 25/C 0)]| 5( o/ 4/ 0)] 4199(652/ 13/635/ 0)]| 0)| 1996| 1996| 256| 2:42:37|poll_schedule_timeout|

[+]python (11622/ 4550/ 1/C o/ o/ -)| 200 4/ 2/ -/ )|

[Top Info] [Time: 9862.180] [Inter: 1.0] [Ctxt: 4155] [Life: +0/-1] [IRQ: 3879] [Core: 8] [Task: 322/1214] [Load: 1.1/1.06/1.1] [RAM: 64303] [Swap: 65413]
[Cycle: 2.6G / Inst: 6.0G / IPC: 2.39 / CacheMiss : 5.0M(2%) / BrcMiss: 1.0M(0%) / Clk: 7.0G / MinFlt: 441 / MajFlt: o

Total | 14 %(12 / © / © / © )|56404( ©/ 4524/ 4116/ 3
Process ( PID/ PPID/ WaitChannel

soffice.bin ( 6686/ 6667/ 0)| 101(101/ 2135(433/ 0/138/ ) 1654| 64| 2:17:16] RUNNING
vmware-vmx 5524/ 1570/ 0)] 5( o/ 4199(652/ 13/635/ 1996| 256| 2:42:36|poll_schedule_timeout|
chrome 3464/ 1570/ 0)| 2( 1/ | 1366(268/109/124/ 0)] 1996|1024| 2:43:52|poll_schedule_timeout|
docker-containe 2791/ 2721/ 815( 10/ 7/ 7/ 0) 2791| 64| 2:44: 7| futex_wailt_queue_me |
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. . .
. Whenv 1suahzlng COIIlplCX data
guider perf graph [ Tisoooomwom] ]
99% = | CPU Avorage |
T T T T T ! I T 1 T T T T T T ! T T T T ! T T T T N bl NaviEngineApp(1340)
N = woston(599)
guider memory chart S | oosos xoqan)
. . . . — guier(20121)
90% |- b : ] — essstantaindont1s89)
. . — tomei1339)
SHM(2) | . — svm senvce(243)
i i | — lsyeredumenagei 1026}
3 L S S S 1 | — dt.dsemani752)
i — tivetooth-manag(713)
FILE(62) ' - wm_mozs)
72% N N N N N e vermesenvicel1674)
0 Uittt o N = AAEth AVB Listi172)
FILE(70) . = tms.manager(1446)
. = bwworker/u8:1(27938)
(1] svm_service(230)/ 12] NaviEngineApp(1327)) . G P U / = dmb service(1442)
- - 63% = Ir--J /- — qbla1682)
: | mvgU_Channel_pi329)
- TOTAL: 366.0M - TOTAL: 279.0M . . AEth CC._ Sende(225)
- RSS: 366.0M - RSS: 279.0M . . sopradol16st)
! -swaro p - SwAR:0 54% |- - - - . — buetooun(1678)
,,,,,,, — — vg:|23. = vehicie-network(187)
: . — s daemonis21)
“VIRT: 2.06 VIRT. 839.0M . . . .
- PSS: 316.0M - PSS: 232.0M : : : e e
-LOCK: 0 -LOCK: 0 a5% |- . L P S S [ : e —
- DIRTY: 343.0M - DIRTY: 231.0M . . . . ! VR_mner
. . . . ’ = radio-service(1443)
. . . . . . | — tms-hore(1685)
| N . N N N = ecumanager(1433)
36% |- d d . " == hworker/u8:0(28363)
. ' 4 . 4 . 4 — VT manager(2698)
. . . . . . | o iworker/uB:4(18950)
. . . — 1(530)
27% - . : . : — Navitmidpp(1431)
. . o == FyB0-nOSE_SYni42)
. s y ™
[3] NaviHmiApp(1416) 14] bluetooth(1642), 18% [~ Q A AN A o AL A A W - ALl —
- TOTAL: 220.0M FILE(118) - TOTAL: 197.0M R A/\ )\ ’
FILE(146) RSS: 220.0M RSS: 197.0M 9% |- > - A 4 — ~ LA 2 7 S / 7\ AL -
i - swap. 0 - SWAP: 0 - e Rt YN 5 By
— o oy b . AP
- VIRT: 730.0M - VIRT: 762.0M
PSS 1280m Jpssi1laon 0%
. . 12 nooon n ® 18 12 on v 1. on 1 n o o2 v o1n n O T T T 18 TASKINR)
1om E T T T T T T T T T T T T T T —
960.0K |- d ) "
840.0K |-
720.0K |—
600.0K |—
480.0K |-
360.0K |-
240.0K |-
120.0K |- - Ao
15) settings{1657)) 16)
T I T T T T T T T I T T T T T I T
206 |- : : : : : ] : : : :
- TOTAL: 164.0M - TOTAL: 134.0M . . . . § - . . . .
o S - MEMORY (TOTAL, CACHE, USER, KERNEL
FLEQ31) | swaro FILE(126) o I -IVIMVINT AT A -y M\, UOLITA, ININ B ) -
< VIRT: 720.0M VIRT: 603.0M - . . : . . . . : g :
- PSS: 71.0M - PSS: 58.0M . .
Jloe o e o 106 | 106" E Ny o o . E . G
- DIRTY: 56.0M - DIRTY: 54.0M 1000.0M I I l L Il ! 1 I L ! l ! ! 1 I !
17968 17972 17976 17980 17984 17988 17992 1799 18000 18004 18008 18012 18016 18020 15024 18028 18032 16036 18040 18044 15048 18052 18056 18060 18064 18068 TIME(Sec)
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. When visualizing various data in real-time

{

"task": {
"nrThread": 232,
"nrBlocked": 0,
"nrProc": 159

}I

"mem": {
"available": 17442,
"kernel": 599,
"cache": 13291,
"free": 17442,
"anon": 718,
"file™: 11399,
"total": 32050,
"slab": 1892,

"procs": {
"1 |
"text": 10,
"pid": 1354,
"rank": 1,
"comm": "mysqgld",
"rss": 191

b
< Guider stats in JSON format >

)y
Grafana
El» s
v

elasticsearch

4 |
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Performance Analysis

. When tracing threads using resources

[Thread Info] [ Elapsed: ©0.908 ] [ Start: 27858.151 ] [ ActiveThread: 102 ] [ ContextSwitch: 8590 ] [ LogSize: 2286 KB ] (Unit: Sec/MB/NR)

CORE/O(-----
CORE/1(-----
CORE/2(-----
CORE/3(-----
CORE/4(-----
CORE/5(-----
CORE/6(-----
CORE/7(-----

[ TOTAL ]

vmx-vcpu-1( 5551/ 5524)|
vmx-vcpu-0( 5550/ 5524)|
guider(19944/19944) |
chrome(19066/19066) |
kworker /u16:2(18549/18549) |
Xorg( 1516/ 1516)]|
compiz( 1996/ 1996) |
chrome( 3464/ 3464)|
Chrome_IOThread( 3502/ 3464) |
vmx-svga( 5548/ 5524)|
vmware-clk(196603/19603) |
chrome( 4169/ 4169)|
chrome( 7698/ 7698) |
gnome-terminal-( 4012/ 4012)|
chrome(
chrome

[PicNoNoNoNoNoNoNoNoNoNoNoNoNoNol

NNBABABRAPUONDOVDONWOBLE UV W

(cNcNoNoNoNoNoNoNo R S N

%)| Prmt|

CPU Info___

(oo oo lolofoNoNoNoNoNoNoNoNol

Latc|Pri|

4224

212|
204|
]
10|
2767
107

(ccoNoNoNoNoNoNoNoNoNoNoNoNoNol
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[clcNoNoNoNoNoNoNoNoNoNoNoNoNoNol
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. When tracing thread events

[rhread Creation Infr] [Alive

- bash(4550) <0.004>

12]

{0.003}

- 1s(19790) /0.644/ <0.003> [0.003]
+ guider(19791) /2.702/ <0.207>

.647402
.647519
.677659
.677665
.734571
.734585
.909642
.909672

SENDER( TID)

1s(19790)
CORE/2( )
CORE/6( )

guider(19791)

+Thread KERNEL Event Infol

Event

openfile

th

th

SIGNAL

SIGCHLD
SIGCHLD
SIGALRM
SIGALRM
SIGALRM
SIGALRM

SIGINT

SIGINT

Comm( Tid )

TOTAL( - )
guider(19791)
nuclnt( 5553)

1s(19790)
guider(19789)
ermald( 1038)

vmware-vmx( 5524)

[inread KERNEL Event Histoiy]

EVENT

openfile
openfile
openfile
openfile
openfile
openfile
openfile
openfile
openfile

[cNcNcNoNoNoNoNoNol

.443533
.443541
.443566
.443569
.443600
.443602
.644652
.644657
.645146

//1 [ChildCount:

bash(
bash(
Xorg(
Xorg(
Xorg(
Xorg(

4550)
4550)
1516)
1516)
1516)
1516)

guider(19789)
guider(19789)

.001619
.001481
.000037
.000035
.000027
.000026
.000013

comMM(

thnuclnt( 5553)
thnuclnt( 5553)
thnuclnt( 5553)
thnuclnt( 5553)
thnuclnt( 5553)
thnuclnt( 5553)
1s(19790)
1s(19790)
1s(19790)

ProcMax
.000013
.000013
.000008
.000005
.000008
.000010
.000007

CALLER

do_
do_
do_

Sy

<>] [WaitTimeForcChilds:

.000001
.000001
.000002
.000002
.000001
.000005
.000006

sys_open
sys_open
sys_open

S_execve

.717830
.153699
.000190
.000616
.717830
.000202
.000288

ELAPSED ARG

.000008 | 1>"/etc/thnuclnt/thnuclnt.

{}] [WaitTimeOfParent:

.000002
.000002
.000028
.000047
.000064
.000090
.000288

.000003 | 1>"/dev/tty"

.000002 | 1>"/dev/tty"

.000005 | 1>"/bin/ls"

conf"
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. When tracing threads using locks

.031848
.031851
.031857
.031859
.031860
.031860
.031860

.out(10620/10617)
.out(10618/10617)

.out(10618/10617)
.out(10620/10617)
.out(10618/10617)
.out(10620/10617)

EX_WAKE_OP

FUTEX_WAKE_OP
FUTEX_WAKE
FUTEX_WAIT
FUTEX_WAIT
FUTEX_WAKE

LockMax

0.000001
0.000002
0.000000
0.000011

0.000000

604204

604204
6041c0

604204
6041c0O

AUTOMLITIVE
GRADE

OPEN SOURCE SOFTWARE FOR CONNECTED VEHICLES

LBlock NrLBlock



Performance Analysis

. When tracing threads using systemcalls

[Thread Syscall Info] (Unit

Chrome_IOThread( 3502)

TaskSchedulerRe(20127)

: Sec/NR)

recvmsg( 47)
futex(202)
epoll_wait(232)
gettid(186)

epoll_wait(232)
write( 1)
recvmsg( 47)
gettid(186)
sendto( 44)
read( 0)
futex(202)

epoll_wait(232)
write( 1)
read( 0)

futex(202)

.000019
.000011
.000006
.000002

.679655
.000220
.000191
.000046
.000022
.000012
.000011

.767386
.000256
.000123

.000002

.000005
.000011
.000001
.000001

.000001
.000002
.000005
.000000
.000003
.000004
.000001

.019632
.000014
.000001

.000002

.000014
.000011
.000003
.000001

.250315
.000021
.000019
.000002
.000013
.000004
.000003

.268425
.000020
.000007

.000002

AUTOMLITIVE
GRADE

OPEN SOURCE SOFTWARE FOR CONNECTED VEHICLES

.000009
.000011
.000002
.000001

.033983
.000008
.000010
.000001
.000006
.000004
.000002

.054813
.000017
.000003

.000002
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. When tracing threads using systemcalls

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.000408
.000408
.000412
.000417
.000428
.000446
.000450
.000454
.000611
.000614
.000616
.000652
.000672
.000676
.000681
.000831
.000870
.000884
.000888
.000892
.000934
.000949
.000961
.000965
.000968
.001010
.001027
.001043
.001047
.001050
.001220
.001293
.001398

vmx-vcpu-0( 5550)
guider(20316)
vmx-vcpu-0( 5550)

guider(20316)

vmx-vcpu-0( 5550)
guider(20316)
vmx-vcpu-0( 5550)
guider(20316)

vmx-vcpu-0( 5550)

Tid) Core

2
7
2

Syscall

ppoll 271
close

read
ioctl

open
fstat
fstat
write
ioctl
close
ppoll

open
fstat
fstat
write
close

open
fstat
fstat
write
close

open
fstat
fstat
write
close

open
fstat
fstat
write
close
select 23
ppoll 271

-
N W

WHERUUUNWRERUONUNWRERUOLUONWEREODODNRERE WO =S 00N

[cN<)

[cNcNoNoNoNC)

[cNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNol

(<]

Elapse

.000001
.000002

.000016
.000001
.000001
.000157
.000194
.000001

.000018
.000002
.000001
.000147
.000002
.000013
.000002
.000001
.000039
.000001
.000011
.000001
.000000
.000039
.000001
.000014
.000001
.000000
.000167
.000001

.000782

(ol o No NV No o NNV Nl No NV No NN o No N, |

(<]

(43, 7f3165f9bbes8, 8)
(f, 7d7, 0)

(cc1340, 241, 1b6)
(4b, 7ffe47fag8abo)
(4b, 7ffe47fag89a0)
(4b, 1712750, 1)

(4b)

(7f3165f9bc66, 1, 7f3165f9bc30, 0, 8)
(15a8d10, 241, 1b6)
(4b, 7ffe47fag88bo)
(4b, 7ffe47fag87a0)
(4b, 1712750, 1)
(4b)

(170a6bo, 241, 1b6)
(4b, 7ffe47fag8sbe)
(4b, 7ffe47faB87a0)
(4b, 1712750, 1)
(4b)

(170e400, 241, 1b6)
(4b, 7ffe47fa88bo)
(4b, 7ffe47fag87a0)
(4b, 1712750, 1)
(C1))

(cc1340, 241, 1b6)
(4b, 7ffe47fass8bo)
(4b, 7ffe47fag87a0)
(4b, 1712750, 1)
(C1))

(0, 0, 0, 0, 7ffe47fa8e70)
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. When tracing functions using cpu

[Functiod CPU-Tick-Stack info] [Cnt: 663] [Interval: 22ms]_ (USER)

__Usage__| Function | _Binary
" 99.2% | cpuTest | /home/iipeace/work/test/a.out |
+ 100.0% | <-'startTest [/home/iipeace/work/test/a.out] <-“main [/home/iipeace/work/test/a.out]
<¢1)__libc_start_main@GLIBC_2.2.5 [/1lib/x86_64-1inux-gnu/libc-2.23.s0]

[Function CPU-Tick-Symbol Info] [Cnt: 663] [Interval: 22ms] (USER)

Usage__ | j i anctio: j i | i } i i anary i i i i B

99.2; | ) ) - :puTesz ) ) ) | 7home7iipea:e/worzltes;/a.ouz ) - ) ) ) ) ) } ) ) -
e main | /home/iipeace/work/test/a.out
Cex | __libc_start_main@GLIBC_2.2.5 | /lib/x86_s4-linux-gnu/libc-2.23.s0
e startTest | /home/iipeace/work/test/a.out
[Function CPU-Tick-Stack Info] [Cnt: 663] [Interval: 22ms] ((KERNEL)

Usagej_| ) ) B ) ) B ) ) ) ) ) ) Fun:tion ) ) B ) ) B ) ) ) ) ) B

99.5% | <- USER
0.2% | <- __save_stack_trace <- save_stack_trace <- _ ftrace_trace_stack

0.2% | <- __rb_reserve_next <- ring_buffer_lock_reserve <- ftrace_trace_userstack <- trace_buffer_unlock_commit_regs <- trace_event_buffer_commit

<- trace_event_raw_event_mm_page_alloc <- __alloc_pages_nodemask <- alloc_pages_vma <- __handle_mm_fault <- handle_mm_fault <- __do_page_faul
<- do_page_fault <- page_fault

<- __unwind_start <- __save_stack_trace <- save_stack_trace
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. When tracing functions using memory

10256K( 10240/

+

12K(

[Function Alloc-Only-Page Info] [Total:

10256K(

Usage ( Usr

10240/

vy

/ Buf [/ Ker

10400K( 10320/

+
+

+

10268K(
24K (

20K (

16K(

10268/
24/

o/

: 10400KB] [Alloc: 10452KB(2612)] [Free: 212KB(52)1 (USER)

0x172af8 . AVR: 2.642 / MIN: 2.631 / MAX: 2.652 | | /lib/x86_64-1linux-gnu/libc-2.23.sc
startTest [/home/iipeace/work/test/a.out| <- main |/home/1lpeace/work/test/a.out]
__libc_start_main@GLIBC_2.2.5 [/lib/x86_64-1inux-gnu/libc-2.23.s50]

0xc607 | AVR: 2.653 / MIN: 2.653 / MAX: 2.653 | /1ib/x86_64-1inux-gnu/1d-2.23.s0
0x40db [/1ib/x86_64-1inux-gnu/1d-2.23.s0] <- 0x19632 [/lib/x86_64-1inux-gnu/1d-2.23.s50]

time@GLIBC_2.2.5 | AVR: 2.653 / MIN: 2.653 / MAX: 2.653 | /1ib/x86_64-1inux-gnu/libc-2.23. s«
0x40db [/1ib/x86_64-1inux-gnu/1ld-2.23.s0] <- 0x19632 [/lib/x86_64-1inux-gnu/1d-2.23.50]

__alloc_pages_nodemask | AVR: 2.643 / MIN: 2.631 / MAX: 2.654
alloc_pages_vma <- __handle_mm_fault <- handle_mm_fault <- _ do_page_fault <- do_page_fault <- page_fault
alloc_pages_vma <- wp_page_copy <- do_wp_page <- __handle_mm_fault <- handle_mm_fault <- __do_page_fault
do_page_fault <- page_fault
alloc_pages_current <- pte_alloc_one <- _ pte_alloc <- __handle_mm_fault <- handle_mm_fault <- __do_page_fault
do_page_fault <- page_fault
alloc_pages_current <- pte_alloc_one <- __handle_mm_fault <- handle_mm_fault <- __do_page_fault <- do_page_fault
page_fault
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When tracing functions using storage

Function____ _Binary_

1200K | __read@GLIBC_2.2.5 | /1ib/x86_64-1inux-gnu/libc-2.23.s0
+ 1200K | <- startTest [/home/iipeace/work/test/a.out] <- main [/home/iipeace/work/test/a.out]
<- __libc_start_main@GLIBC_2.2.5 [/1ib/x86_64-1inux-gnu/libc-2.23.s0]

1200K | generic_make_request_checks
+ 472K generic_make_request <- submit_bio <- ext4_mpage_readpages <- ext4_readpages <- __do_page_cache_readahead ondemand_readahead
page_cache_sync_readahead <- generic_file_read_iter <- ext4_file_read_iter <- new_sync_read <- _ vfs_read vfs_read <- SyS_read
do_syscall_64 <- entry SYSCALL_64_after_hwframe
464K generic_make_request <- submit_bio <- ext4_mpage_readpages <- ext4_readpages <- __do_page_cache_readahead ondemand_readahead
page_cache_sync_readahead <- generic_file _read_iter <- ext4_file_read_iter <- new_sync_read <- __vfs_read vfs_read <- SyS_read
do_syscall_64 <- entry_ SYSCALL_64_after_hwframe
188K generic_make_request <- submit_bio <- ext4_mpage_readpages <- ext4_readpages <- __do_page_cache_readahead ondemand_readahead
page_cache_sync_readahead <- generic_file_read_iter <- ext4_file_read_iter <- new_sync_read <- __vfs_read vfs_read <- SyS_read
do_syscall_64 <- entry SYSCALL_64 after_hwframe
generic_make_request <- submit_bio <- ext4_mpage_readpages <- ext4_readpages <- __do_page_cache_readahead ondemand_readahead
page_cache_sync_readahead <- generic_file_read_iter <- ext4_file_read_iter <- new_sync_read <- __vfs_read vfs_read <- SyS_read
do_syscall_64 <- entry_SYSCALL_64 after_hwframe
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[Functio

pthrea
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functions using lock

wailt@@GLIBC_2.3.2 | / /x86_64-1inux-gnu/libpthread-2.23.s0

<- start:thregd [/1ib/x86_64-1inux-gnu/libpthread-E.23.50]

111_lock_wait | /lib/x86_64-1inux-gnu/libpthread-2.23.s0

start_?ﬁreaa [/1{b/x86_64-linux gnu/libpthread-2.23.s0]

runtime

runtime.futex | /usr/bin/dockerd
runtime.
runtime.
runtime.
runtime.
runtime.
runtime.
.notetsleep_internal [/usr/bin/dockerd] <- runtime.notetsleepg [/usr/bin/dockerd] <- runtime.timerproc [/usr/bin/dockerd]
runtime.
runtime.
runtime.

notesleep [/usr/bin/dockerd] <- runtime.stopm [/usr/bin/dockerd] <- runtime.findrunnable [/usr/bin/dockerd]

schedule [/usr/bin/dockerd] <- runtime.park_m [/usr/bin/dockerd] <- runtime.mcall [/usr/bin/dockerd]
notetsleep_internal [/usr/bin/dockerd] <- runtime.notetsleep [/usr/bin/dockerd] <- runtime.sysmon [/usr/bin/dockerd]
mstartl [/usr/bin/dockerd] <- runtime.mstart [/usr/bin/dockerd] <- 000000000164b4b3 [/usr/bin/dockerd]

notesleep [/usr/bin/dockerd] <- runtime.stopm [/usr/bin/dockerd] <- runtime.findrunnable [/usr/bin/dockerd]

schedule [/usr/bin/dockerd] <- runtime.goexit® [/usr/bin/docker-containerd] <- runtime.mcall [/usr/bin/dockerd]

goexit [/usr/bin/dockerd]
notetsleep_internal [/usr/bin/dockerd] <- runtime.notetsleep [/usr/bin/dockerd] <- runtime.sysmon [/usr/bin/dockerd]
mstartl [/usr/bin/dockerd] <- runtime.mstart [/usr/bin/dockerd] <- 000000000081bc43 [/usr/bin/docker-containerd]

pthread_cond_timedwait@GLIBC_2.3.2 | /1ib/x86_64-1inux-gnu/libpthread-2.23.s0

Lock History] [Lock: 2137] [Unlock

FUTEX_WAIT

| pthread_cond_wait@@GLIBC_2.3.2[/1lib/x86_64-1inux-gnu/libpthread-2.23.s0]
<- start_thread[/1ib/x86_64-1linux-gnu/libpthread-2.23.s0]
| syscall_trace_enter <- do_syscall_64 <- entry_SYSCALL_64_after_hwframe

a.out( 10518)]| 004 | 93328.110701 |
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« When controlling tasks and setting up a test environment

> kill: sending signal

> pause: pausing task

> limitcpu: limiting maximum cpu usage of threads

> setcpu: fixing clock of cpu cores

> setsched: applying cpu scheduler policy including deadline scheduler
> affinity: configuring cpu affinity of threads [uti]
» list: showing guider processes

> send: sending signal to guider processes
> event: generating guider event

> alloctest: allocating physical memory for test

4 |
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kill <signal>
pause <thread>
cpulimit <cpu>
setcpu <clock>
setsched <priority>
getaffinity <affinity>
setaffinity <affinity>
printenv <env>
readelf <file>

addr2line <symbol>

list <list>
start <signal>
send <signal>
event <event>
server <server>
client <client>

alloctest <mem>
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. Hands-on

o Environment
> S/W
+ AGL Demo Platform for QEMU S T———
+ BB VERSION 1.34.0 (e At
+ DISTRO VERSION 5.1.0 |Eeipelyets
> H/W (vmware setting)
+ Intel® Core 17-6700 3.4GHz S

2 Cores [Info] enabled record options [ X64 PRINT ENCODE PROCESS GPU WCHAN NET ]

[Step] background running as process 675

*

* RAM 2GB nfo] u 9:5555 as local address

ing... [ STOP(Ctrl + c), SAVE(Ctrl +\) ]

+ Storage 2GB
e Video
e Local Link

o« Web link
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. utrace

« Real-time user-level function tracing command
« Available now from version 3.9.4 (experimental)
« Goal
> To trace all user-level functions including executable files
> To detect function-level events and control threads automatically

GUIder Agent
« GUI-based guider agent (client) Need your contribution! ©
. Goal

> To provide easy operation and real-time visualization

> To enable remote control between heterogeneous OS by network
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Thanks :)

https://github.com/iipeace/guider

HYUNDAI

MOTOR GROUP




