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1.1 IBfE perf 5A%EE ( FlameGraph )

HEFHIMERTDE, RNBFBIRR (LLMEFRENMEON CPU FHE
MK ) HESRWBERNTEL BT, AFFMERQBARHTASIEN. NWRF—
MIREN T REEWLRINEFAMEEMBAL 7, FH Brendan D. Gregg KT K
B,

XI¥EPE ( Flame Graph ) EEXMBE— A A ANE, BB R, ETE CPU K
FERBRATHML, ERIMNEVLTRBIEFOMERT. BRNEBEFEEEGBRERSENN
BES 47 TR ( Profiling Tracer ) FRAIEE, ERNMRERZHMESMMTTENT,

* Linux ; perf. eBPF. SystemTap # ktap,
® Solaris ; illumos. FreeBSD #1 DTrace.

® Mac OS X : DTrace #1 Instruments,

* Windows : Xperf.exe,

1.1.1 perf

perf_events ( {&[#R perf) 2 Linux Kernal B RFEMEST TR, EBHTRE
RERTENASEN. CETEHRERE, DIMEFEGAIERN], FHTLERES

BIERGHEXAMEIERN MRS, ERATERMERIREMASARE,
AN =F .
$ uname -a

Linux nswbmw-VirtualBox 4.10.08-28-generic #32~16.04.2-Ubuntu SMP Thu Jul 20
10:19:48 UTC 2017 x86_64 x86_64 x86_64 GNU/Linux

Qi &

F Linux A 7 % & {2 it 1B %K Ubuntu 16.04 #o node@8.9.4 & B #4756 @
EOE X

4 perf .
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$ sudo apt install linux-tools-common

$ perf # RIBPETRENNANZEAH tools, WTF

$ sudo apt install linux-tools-4.10.@-28-generic linux-cloud-tools-4.10.0-28-
generic

BI BN B % ~/test FIMIX LD,

app.Jjs :

const crypto = require('crypto’)
const Paloma = require('paloma')
const app = new Paloma()

const users = {}

app.route({ method: 'GET', path: '/newUser', controller (ctx) {
const username = ctx.query.username || 'test'
const password = ctx.query.password || 'test’

const salt
const hash
toString( 'hex

crypto.randomBytes(128).toString( 'base64")
crypto.pbkdf2Sync(password, salt, 10000, 64, 'sha512').
)

users[username] = { salt, hash }

ctx.status = 204

)

app.route({ method: 'GET', path: '/auth', controller (ctx) {
const username = ctx.query.username || 'test'
const password = ctx.query.password || 'test'

if (lusers[username]) {
ctx.throw(460)
}
const hash = crypto.pbkdf2Sync(password, users[username].salt, 10000, 64,
‘sha512").toString('hex")

if (users[username].hash === hash) {
ctx.status = 204
} else {
ctx.throw(483)
}
39

CPU | 3



4 | Node.js Hitfsm

app.listen(3000)

70 --perf_basic_prof ( 33 --perf-basic-prof ) ZEETILEEF, EXWNERK— /
tmp/perf-<PID>.map X 1. LT .

$ node --perf_basic_prof app.js &

[1] 359%@

$ tail /tmp/perf-359@.map

51b87a7b93e 18 Function:~emitlListeningNT net.js:1375

51b87a7b93e 18 LazyCompile:~emitListeningNT net.js:1375

51b87a7bad6 39 Function:~emitAfterScript async_hooks.js:443

51b87a7badé 39 LazyCompile:~emitAfterScript async_hooks.js:443
51b87a7bcbe 77 Function:~tickDone internal/process/next_tick.js:88
51b87a7bcbe 77 LazyCompile:~tickDone internal/process/next_tick.js:88
51b87a7bf36 12 Function:~clear internal/process/next tick.js:42
51b87a7bf36 12 LazyCompile:~clear internal/process/next_tick.js:42
51b87a7c¢126 b8 Function:~emitPendingUnhandledRejections internal/process/
promises.js:86

51b87a7c¢126 b8 LazyCompile:~emitPendingUnhandledRejections internal/process/
promises.js:86

map XHFREI=FIACR A ;16 # 6B FFSHbiE ( Symbol Address ). K/ ( Size ) #
22 ( Symbol Names ), perf £EiX&E 3 /tmp/perf-<PID>.map X4, FRMTFSER,
BI4E 16 #FIRFF SHb bt A RE IR ENFF S 2.

LR, EXE{FEH --perf basic prof only functions ZH tho] |, BEFLEZIRE
ERERNXEEFEERE ( FE2nM 7 B [perf-<PID>map] ), FFIAERAT --perf_
basic_prof, 182, {# --perf basic prof k=, AESSH map XHF—EHFEK, X
B TFHS (symbols ) I ARET TR SEH, B --perf basic prof only functions o]
UZEBRZXAN A, X THEAHRS, RIFEFEATER.

Tk clone ( 2 ) AREMXEENTR .
$ git clone http://github.com/brendangregg/FlameGraph ~/FlameGraph
AR ab B -

$ curl "http://localhost:3000/newUser?username=admin&password=123456"
$ ab -k -c 10 -n 20080 "http://localhost:3000/auth?username=admin&passwo



rd=123456"

EMITA S — 2%, & ab FRENFIZENETT .

$ sudo perf record -F 99 -p 3590 -g -- sleep 3@

$ sudo chown root /tmp/perf-3590.map

$ sudo perf script > perf.stacks

$ ~/FlameGraph/stackcollapse-perf.pl --kernel < ~/perf.stacks | ~/FlameGraph/
flamegraph.pl --color=js --hash> ~/flamegraph.svg

Bl RAERY svg THRAKEH, RFELLAALTE, #AF 2 KRUE
4 pi. 49 flamegraph.svg.

HILRBERE—T,

(1) XF perfrecord ;

* -F IEERHIME A 99Hz ( BIEH) 99 R, MR 99 REBEEE— REE, Hik
B CPU X —F & EHTRI— A R, TTREFFAMEEDA );

* -p IEEHEM pid ;

* _g ]2 call-graph 1T ;

* sleep 30 $&EIL % 30s,

(2 ) sudo chown root /tmp/perf-3009.map FAF 4§ map X E XA root FUR, FNE
RN THEIR .
> File /tmp/per-F-PiD.map not owned by current user or root, ignoring it

(use -f to override). > Failed to open /tmp/perf-PID.map, continuing without
symbols

(3 ) perf record K HICKNEESRFE LRI FTH R perf.data XHH, HEH
perf script iE£BX Y perf.data £ trace 5 85 A perf.stacks,

(4) --color=js 8 & & A $F *J JavaScript BC £ 89 svg, H &, green X3 JavaScript,
blue 3% Builtin, yellow f£3& C++, red {3 System,
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ab ENA T 30s 24, X KEa8FTFF flamegraph.svg, BEUE RIS, 20 1-1 .

1.1.2 NIEE

KIGE RIS XN T

o F—PMNREBRFR—NREBERTOME ( BI—PEM ),

o VHRRENRE (R LAWE ), TurtyNRETRT 538 CPU MI&EE. 81/
RO TEEEMEEL (BIRERE ).

o X HARSNEFRHE, EFRERZHERBHEMNEI AR ERRG, H
ERINFRARHRE X, XERFERNIAFHS.

o NRAFEENRTR CPU LA [E, AFREXN TRIBHMSEA CPU BILLHI (£
FHRAEHRSG ), BENLRSHA CPU MR EIMIC, FEMA CPU RFAE.

¢ MRXRBEEFLEZTRE, IRSFHESBITETHE.



