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1.1 % perf 5B ( FlameGraph )

LREFHMMERTN, FIMNBEFRITRR (bMEIBRKENEAOR CPU FHX

ik ) FEESRBERMOTEH BB T, ARAEDRAEHT43IEN. IRE—

NN T REEN R EFNMERTRF 7, =4 Brendan D. Gregg KB T X
raE .

X }EE ( Flame Graph ) Bk —HAkMNAE, BibER, ETME CPU B
FREATRML, FRNENT T BIEFOMERT,. BINBEEEABRERSENM
e T THE ( Profiling Tracer ) EAAXIEE, ERNHRERGHMEESTITRENT,

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

® Mac OS X : DTrace # Instruments,

® Windows : Xperf.exeo

1.1.1 pert

perf_events ( &R perf) /& Linux Kernal BN RZ MRS LR, SBHTRE
RERSENFSER. CETEHERHRE, DHESHLIEM, I aiEsEs
BERGHEXNERIERMEREST, BRTERMRRAIEEMH AR,

MIKALEE .

$ uname -a
Linux nswbmw-VirtualBox 4.10.0-28-generic #32~16.04.2-Ubuntu SMP Thu Jul 20
10:19:48 UTC 2017 x86_64 x86_64 x86_64 GNU/Linux

3k Linux A P 5 & 813 B AL Ubuntu 16.04 #2 node@8.9.4 & F#tAT/E &
ay Ak,

L4 perf

KL VNNt mih] Ve
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$ sudo apt install linux-tools-common

$ perf # MRIFPIBTRIENNHNNZEAN tools, WTF

$ sudo apt install linux-tools-4.10.0-28-generic linux-cloud-tools-4.10.0-28-
generic

BIBMIR B 3% ~/test AKX RADo

app.js :

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 = crypto.randomBytes(128).toString( 'base64")

const hash = crypto.pbkdf2Sync(password, salt, 10000, 64, 'sha512').
toString('hex")

users[username] = { salt, hash }

ctx.status = 204

139)
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(400)
}
const hash = crypto.pbkdf2Sync(password, users[username].salt, 10000, 64,
'sha512"').toString('hex")

if (users[username].hash === hash) {
ctx.status = 204
} else {
ctx.throw(403)
¥
1jip)

BEER N SIS I
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app.listen(3000)

7N --perf_basic_prof ( (& --perf-basic-prof ) SEUEITHWEF, SWNAER—/
tmp/perf-<PID>.map X {4, LU T ;

$ node --perf_basic_prof app.js &

[1] 3590

$ tail /tmp/perf-359@.map

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

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

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

51b87a7bad6 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.7js: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 XHEHRM=FECRA - 16 #HFIFIFFSHE ( Symbol Address ). K/ ( Size ) 0
=% ( Symbol Names ), perf &= E#k /tmp/perf-<PID>.map X4, FRMITFSEE#E,
RI3E 16 #HI M FF SR A BB REN T S8,

LR, ZEXEFEH --perf basic_prof only functions ZEth o[, BEEFELEZIXE
EHERNIEEEESRE ( AE2MH 75 B7R [perf-<PID>.map] ), FrIA{EA T --perf_
basic_prof, 1872, f#H --perf basic_prof BN R, MEESSH map XHF—EIEK, X
EHTHS (symbols ) Hlt YRR TR SEEY, F --perf basic_prof only functions ]
MEBXAN BB, X TFIEARE, FIFEERTER,

TR clone ( ek ) RAEMAIEERIN TR .

$ git clone http://github.com/brendangregg/FlameGraph ~/FlameGraph

A5 ab EM .

$ curl "http://localhost:3000/newUser?username=admin&password=123456"
$ ab -k -c 18 -n 2000 "http://localhost:3000/auth?username=admin&passwo

FFE e NZHED B B



n

#1E CPU | 5

rd=123456"

EFFT ARG, & ab FHREN G EIEST

$ sudo perf record -F 99 -p 3590 -g -- sleep 30

$ 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

% 1 RAERN svg TRERKEH, RFELILAALT R, #AF 2 REAE
4 %89 flamegraph.svg,

FILRBEBE—T,

(1) %F perfrecord ;

° F i8ERFEE N 99Hz ( BIEF 99 R, R 99 XEREIE—PREE, Bk
A CPU EX—F &R TRI— R e, TTRefFaata );

° -piIEEHEM pid ;

* -g J3F call-graph iC3% ;

* sleep 30 FEE LR 30so

(2) sudo chown root /tmp/perf-3009.map T3 map XHEX A root IR, FUE
RINTERIR -

> File /tmp/perf-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 HCFKME B RFE L FTITTEH KM perf.data XHH, % H
perf script 3EBUAY perf.data A9 trace {5 85 A perf.stacks,

(4) --color=js ¥& & 4 A¥ §t X JavaScript B2 €2 £9 svg, H 1, green X3 JavaScript,
blue X% Builtin, yellow % C++, red f£3 System,

fm
>
B

Stimioe
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ab AT 30s 24 , AN 5 88FT 7T flamegraph.svg, BB B A5, 20E 1-1 iR,

1.1.2 NIEE
KIEE A X T o

o F—NIREBRR—ANRBAERFHCE ( BI—DARbT ),

Y HMARKRARE (R EAME ), TReNMNRETRT 18 CPU B&REL. &1/
B THERERHES (BIRKERE ),

X MR BOEGEE, ENRERNSHBERBHENEARFHEERSE, K
EEIFRERERE X, RIURRFERNOIMAFES,

INRR TR CPU MR, IFRBN T REHMEEM CPU AYELH (&
FERAEHM ), EEURRS A CPU MR EEIE, JEEMA CPU RIE,
MRXMES LRI RZTRE, NREKESBLETHE.



ME 11 T INEH, & FEMLZE /B ( B JavaScript X5 ) 45 @ test/app.
jsE9%E 18 7, BI GET /fauth XN E; BELE, €M/ (B C+ KB)
node::crypto::PBKDF2 5§ 7 KZ#J CPU Hfd],

BRTTER BEL B ARE, B crypto.pbkdf2Sync H A crypto.pbkdf2, EZIAT .

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

if (lusers[username]) {
ctx.throw(400)
¥
const hash = await new Promise((resolve, reject) => {
crypto.pbkdf2(password, users[username].salt, 10000, 64, 'sha512', (err,
derivedKey) => {
if (err) {
return reject(err)
i
resolve(derivedKey.toString("hex'))
o)
i)

if (users[username].hash === hash) {
ctx.status = 204
} else {
ctx.throw(403)
Iy
)

HabEEHEN, ERA7T 165, EFERHIIEEINE 1-2 Firo

KL PNt Z b ] Ve
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W =
|

e e s e
|

Bl U

]‘: R

T

| B

TINEH, REELEMRENZEE/N\RFTTLEZ] JavaScript 1858, FHAIRE My
TERUABRED . A, ATARTILETSH QPS ESR? FEREE Nodejs KEM
libuv A7 ZNEBEH#HITIHTE, XERABRANET .

svg X IEEBEAMA/ N ITIN T,

o BEHEERE—NRATEA, I RERA/NEREETR, ENTREBIZLE

%, TEEE
* OB svg A LA search IRAHTIRE, HREANXBEASSRETR, £FE
M ERE RV LERE Ao

1.1.3 gHEEHNIEE

BRBMNATXERE, BELAEMEEREDA, AREEEIRBIIENXEEZ
B ARBTYI A LE, SR H EBArTE, {RAF{E, T2 Brendan D. Gregg X XA T 4%
=4 k¥ & ( Red/Blue Differential Flame Graphs ), 2NE 1-3 fiix, HP, A& RFEK,
EERTER.

Fo&E e N BB
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CPU Flame Graph Differential =,

2
do_..
path_loo.. Si. dm.. zlib_deflate
do_path_.. 2fs_.. zap.. z_compress_level
user_path_.. zpl_.. zap_c.. B ozip_compress
user_path_at vfs_g.. 2fs_read.. d.. zio_compress_data
vfs_fstatat zpl_read.. c.. zio_write_bp_init
5. sys_newfstatat vfs_read.. r.. zio_execute
S.. system_call_fastpath sys_getde.. s.. taskq_thread
__.. __fxstatat64 system_ca.. X.. kthread
__getdents64 X.. kemnel_thread_helper
S.. 2z_wr_iss/0

| Jjava
|

AEZ KGR TERIEN T
(1) FMEIEHRT A profilel 3 f4o
(2) #MERfE 2/ Ak profile2 3Xffo
(3) f5EH profile2 RAMAIAE, XEFHEMAZERERZ I profile2 I AHEAER,

(4) ¥ profile2 5 profilel #47Eb4R, FHiRIBHEZEFFRAERFTAIEE, FIFHFHX
EEEH LR, FENENZ . MRZRMTE profile2 RHILAREE S, MK ZELmER
HAE, SNERAEE, BXERBEXRIENERREZN.

X, BEAEZSAEE, ZNSTUNEELER S RRNMEREER,
HRATIEE D KIEERNREN T

(1) EEHRIEENETT .
$ sudo perf record -F 99 -p <PID> -g -- sleep 30

$ sudo chown root /tmp/perf-<PID>.map
$ sudo perf script > perf_before.stacks

FoEER— NS B
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(2) EEXRBEETT

$ sudo perf record -F 99 -p <PID> -g -- sleep 30
$ sudo chown root /tmp/perf-<PID>.map
$ sudo perf script > perf_after.stacks

(3) ¥ profile XfH#tfTH& (fold ), REEMENKIEHE .

$ ~/FlameGraph/stackcollapse-perf.pl ~/perf _before.stacks > perf_before.
folded

$ ~/FlameGraph/stackcollapse-perf.pl ~/perf_after.stacks > perf_after.folded
$ ./FlameGraph/difffolded.pl perf_before.folded perf_after.folded | ./
FlameGraph/flamegraph.pl > flamegraph_diff.svg

HAMRSE : MR—MBATEERESHEERT, EREEPRBZARIH T KAR
FE®, BNRALBIHFH CPUERER, ARMELTASTRIXE,

—FBRDER  ER—NMERIZEDXIEE, BIET profilel 4 A profilel 5
profile2 FIZEN X IEE, WNAHLWT

$ ./FlameGraph/difffolded.pl perf_after.folded perf_ before.folded | ./
FlameGraph/flamegraph.pl --negate > flamegraph_diff2.svg

HAF, -negate A THIAIL. BB, &{&%% 2 flamegraph_diff.svg
flamegraph_diff2.svg, @A TATA,

* flamegraph_diff.svg A5 E DUEETHY profile X AEE, HHERBHEELE

fIESL o
* flamegraph_diff2.svg KB E DUEBUREY profile X AEE, HABRPELRE
H1ER .

Bz, ABEZNEETRAERBEAAIANEATEARNSRBE, ARBE
HBRABEA T ERANZRTERTRET
VNS ERENT,

® https://yunong.io/2015/11/23/generating-node-js-flame-graphs/
® http://www.brendangregg.com/perf.html
® hitp://www.brendangregg.com/blog/2014-09-17/node-flame-graphs-on-linux.html

HEE 2 NI B IR S
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® https:/linux.cn/article-4670-1.html
® http://www.brendangregg.com/blog/2014-11-09/differential-flame-graphs.html
© http://www.ruanyifeng.com/blog/2017/09/flame-graph.html

1.2 {EH v8—profiler 347 CPU BYERER

B AHE Nodejs ZET V8 5|%hy, V8 RE T —L profiler API, EAT BT

v8-profiler & —LEEFTRFEIE ( Bl40 CPU MATF o RTEN BN v8-profiler
4T CPU MERTE L.

Bk, IR,

app.js :

const fs = require('fs')

const crypto = require('crypto')
const Bluebird = require('bluebird")
const profiler = require('v8-profiler")
const Paloma = require('paloma')
const app = new Paloma()

app.route({ method: 'GET', path: '/encrypt', controller: function
encryptRouter (ctx) {

const password = ctx.query.password || 'test'

const salt = crypto.randomBytes(128).toString('base64"')

const encryptedPassword = crypto.pbkdf2Sync(password, salt, 10000, 64,
'sha512"').toString('hex")

ctx.body = encryptedPassword

i)

app.route({ method: 'GET', path: '/cpuprofile', async controller (ctx) {
//Start Profiling
profiler.startProfiling('CPU profile')
await Bluebird.delay(30000)
//Stop Profiling after 3@s

F S NZRHED B B
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const profile = profiler.stopProfiling()

profile.export()
.pipe(fs.createWriteStream(  cpuprofile-${Date.now()}.cpuprofile’))
.on('finish', () => profile.delete())

ctx.status = 204

i3))

app.listen(3000)

GET /encrypt H—> CPU B&EEMITE K EL crypto.pbkdf2Sync, GET /cpuprofile
Sk ER 30s B9 V8 log, AEIGH dump (#6E ) Bl— A,

ETZER, FIARMEEA, E— MRS T 9%k A& CPU profiling
$ curl localhost:3000/cpuprofile

REEA—NMERZBNETN T <X AR CPUBEKITE .

$ ab -c 20 -n 2000 "http://localhost:3000/encrypt?password=123456"

&I 4K cpuprofile-xxx.cpuprofile X4, ZXHFMNABELHHE— M KH JSON Xt
%; kWﬁD—F:

{
"typeId": "CPU",
Ui g e
"title": “"CPU profile",
"head":

{ "functionName": "(root)",
RIS
"lineNumber": @,
"calluiD": 154,
"bailoutReason": ""
Dals (Ve s
"scriptId": o,
"hitCount": @,
tchildren®™: [ wer ] ks

“startTime": 276245,

"endTime": 276306,

"samples": [ ... ],

"timestamps”: [ ... ]

¥

F L NZRHED B B
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XA JSON WHRIDFET REUAAK. BBER. HEaBMEMEE, samples TR E4A
5 timestamps 5 S #A PN BB E——X A, FH samples TRHEAFNE—ME
HIEXWR T head FmMSREMRILEBH ID, XERMNHARRENIFRNANT, £X
EE MR LR,

Fi% 1 : {EH Chrome DevTools

Chrome B # T % #7 CPU profile B &F# T &, 3T Ff Chrome, AH AKX ETL
B (DevTools), 2EH A LA =P R %X, KK B & More tools — JavaScript
Profiler — Load, JNZEXRIA 4 FLE cpuprofile X, A A TRSEE RO PUEFEMT
=fhE=,

® Chart ; B/~ B FHET B K IEE

* Heavy ( Bottom Up ). 1% 58 & £ 3t M sE FO S HES !, B o] UG E R BRIA AR,

* Tree ( Top Down ) : B RIARAEMEZENN, MNERERNTRTR.

X EF {13 $F Tree( Top Down JHER , 3% Total Time BEFHF . TIUFRHMT=3,

* Self Time : I§REAFAFFESRNAE, XREERBASNER, F1ESEEHFH
VB ITRY[E) .

* Total Time ; IEREUAAFEEMN AR, EERBASTNFRERE FREN
HTRE. BIA BRELAY Total Time A A R EHY Self Time 5 FF B F &K £ /Y Total
Time Z#o

* Function ; RE B REERE, TRAEETFRE.

BAIARUTHh B, FHEARZEIT encryptRouter, GNE 1-4 Fir,

S NI B I B
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JINEH, BAITERET encryptRouter IXNEEH, F B exports.pbkdf2Sync ZEiX
B 1B T 8 KRS CPU A ja,

Hik 2 ERNEE
FAh T XA K IEERE R cpuprofile 3R,

B, £F%% flamegraph 151k ,

$ npm i flamegraph -g

T T2, ¥ cpuprofile X4 BY svg X .

$ flamegraph -t cpuprofile -f cpuprofile-xxx.cpuprofile -o cpuprofile.svg

AN S R8FTFF cpuprofile.svg, NE 1-5 Fiox,

TIME, BINEAMEIT app.js B9% 8 17, B encryptRouter XMEEH, FEEXD
E&E R exports.pbkdf2Sync (H3E T 4 K &4 CPU Htg),

Ji& 3 : € v8-analytics

v8-analytics 7= Node.js #t X FF /R A — 4T v8-profiler F1 heapdump R4 A A9
CPU # heap-memory HEMN TR, BRMET U T8,

(1) % V8 SIEMRAER MR BE R EIFLRTR, FRAMAEBHER,



NoOOwM A WN =

. PBKDF2

CPU |

(2) ERENTRHCBE AN LR
(3) RRLpE RN AFTRR.
AT RS 2 NIHREABI, EF v8-analytics 734 CPU MIEAIE .

Bk, £B%RE v8-analytics ;

$ npm i v8-analytics -g

FERMUTHLSEEHTHREAT 200ms AR E :

$ va timeout cpuprofile-xxx.cpuprofile 200 --only

ZERINE 1-6 Firo

(idle)
parserOnHeadersComplete (_http_common.js 62)
parserOnHeadersComplete (_http_common.js 62)
(_http_server.js 545)
(events.js 156)

. emitTwo (events.js 124)

. handleRequest (/Users/nswbmw/Desktop/test/node_modules/koa/1ib/application.js 130)
. handleRequest (/Users/nswbmw/Desktop/test/node_modules/koa/1ib/application.js 144)
. anonymous (/Users/nswbmw/Desktop/test/node_modules/koa-compose/index. js 31)

. dispatch (/Users/nswbmw/Desktop/test/node_modules/koa-compose/index.js 35)

. anonymoL (/Users/nswbmw/Desktop/test/node_modules/paloma/router.js 28)

(/Users/nswbmw/Desktop/test/node_modules/koa-compose/index, js 31)
(/Users/nswbmw/Desktop/test/node_modules/koa-compose/index. js 35)
(/Users/nswbmw/Desktop/test/app.js 8)
(crypto.js 686)
(crypto.js 691)

o UEH, FAMKAREBEALLZE] encryptRouter 1 exports.pbkdf2Sync,

RPHSEFEEMT,

https://developers.google.com/web/tools/chrome-devtools/rendering-tools/js-execution
http://www.ebaytechblog.com/2016/06/15/igniting-node-js-flames/
https://cnodejs.org/topic/58b562f97872ea0864fee1a’7

* https://github.com/hyj1991/v8-analytics/blob/mastet/ README ZH.md

/N

PEE R~ N o i
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1.3 Tick Processor & Web Ul

1.3.1 Tick Processor

VS AET — Mg IR Tick Processor, o] ig3% JavaScript. C. C++ %
BIEERES, ZMERIANRRAN, TUEDRMGSITSE --prof FF /&

B, SIENEAE,

app.Jjs :
const crypto = require('crypto')

function hash (password) {
const salt = crypto.randomBytes(128).toString('base64")
const hash = crypto.pbkdf2Sync(password, salt, 10000, 64, 'sha512"')
return hash

console.time('pbkdf2Sync')
for (let i = @; i < 100; i++) {
hash('random_password")

}
console.timeEnd('pbkdf2Sync')

BT

$ node --prof app
pbkdf2Sync: 1375.582ms

o IMEHE, $147 100 3% hash FEEZEAT 1375.585ms, FEAENRER L T —
/> isolate-xxx-v8.log X1, 1ZXMHiCx T VS HUMEERE, AT :

v8-version,6,1,534,50,0
shared-1library,"/usr/local/bin/node",0x100001800,0x100bbb69a, 0

code-creation,Function,18,111912,0x37d07c7246a8,144, "hash /Users/nswbmw/

Desktop/test/app.js:3:15",0x37d07c7076d0,~
code-creation,LazyCompile,18,111927,0x37d07c7246a8,144, "hash /Users/nswbmw/

FEE RN BB
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Desktop/test/app.js:3:15",0x37d07c7076d0,~

code-creation, Function,18,112058,0x37d07c725690, 80, "exports.pbkdf2Sync
crypto.js:686:30",0x37d07c70cb58,~
code-creation,LazyCompile,18,112074,0x37d07c725690, 80, "exports.pbkdf2Sync
crypto.js:686:30",0x37d07c70cb58, ~

¥ 117 B 27 5 Z 1& B node-tick-processor X £ #J T B fZ 4 v8.log, 18 Nodejs 7
v5.2.0 ZIFEBET v8.log &IREE, IR SITSE --prof-process FHITH B

1E17 -
$ node --prof-process isolate-0x103000000-v8.log
ZERNT .

Statistical profiling result from isolate-0x103000000-v8.log, (1152 ticks, 44
unaccounted, © excluded).

[Shared libraries]:
ticks total nonlib  name

[JavaScript]:
ticks total nonlib  name
il 0.1% 0.1% Function: ~Uint8Array native typedarray.js:158:31
ik 0.1% 0.1% Function: ~NativeModule.cache bootstrap_node.
js:604:42
il 0.1% 0.1% Function: ~Buffer.toString buffer.js:609:37

[C++]:
ticks total nonlib  name
1023 88.8% 88.8% T node::crypto::PBKDF2(v8::FunctionCallbackInfo<v8::
Value> const&)
27 2.3% 2.3% t node::(anonymous namespace)::ContextifyScript: :New
(v8::FunctionCallbackInfo<v8::Value> const&)

[Summary]:
ticks total nonlib  name
3 0.3% 0.3% JavaScript
1105 95.9% 95.9% C++
3 0.3% 0.3% GC
0 0.0% Shared libraries
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44 3.8%

Unaccounted

[C++ entry points]:

ticks cpp
1062 98.2%

total name
92.2% T v8::internal::Builtin_HandleApiCall(int,

v8::internal::0bject**, v8::internal::Isolate*)

13 1.2%

1.1% T v8::internal::Runtime_CompilelLazy(int,

v8::internal::0Object**, v8::internal::Isolate*)

[Bottom up (heavy) profile]:

Note: percentage shows a share of a particular caller in the total
amount of its parent calls.

Callers occupying less than 1.0% are not shown.

ticks parent

name

1023 88.8% T node::crypto::PBKDF2(v8::FunctionCallbackInfo<v8::Value>

const&)
1023 100.0%

T v8::internal::Builtin_HandleApiCall(int,

v8::internal::0Object**, v8::internal::Isolate*)

1023 100.0%

1023 100.0%

1023 100.0%
jisit 85

1023 100.0%
app.js:1:11

HENEREE6

Function: ~pbkdf2 crypto.js:691:16
Function: ~exports.pbkdf2Sync crypto.js:686:30
Function: ~hash /Users/nswbmw/Desktop/test/app.

Function: ~<anonymous> /Users/nswbmw/Desktop/test/

B 4> . Shared libraries. JavaScript, C++. Summary. C++ entry

points #1 Bottom up (heavy) profile, 7 JavaScript Z3% 4 T JavaScript AL ITH B &
FAH3 CPU ticks ( CPU RF$0EEHR ) ; & C++ #BHFIH T C++ REBIMFTR P& AR CPU
ticks ; 7& Summary S5 T FENEBDHI & EE 5 7E Bottom up F25 H T FrE CPU 1Y
A AR EMARE N R R ERER, T 1% BUARTFER,

o INEH, 88.8% HY CPU Af[E]ERFEFE T cryptojs X {4HY pbkdf2Sync K% £, hash
HETE app.js BIZE 3 TTHRIAA.

fRRTTE . BEFHE pbkdf2Syne B AFHAY pbkdf2, FRABEXAMT

const crypto =

require('crypto"’)

PEER— NKHL IS
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function hash (password, cb) {
const salt = crypto.randomBytes(128).toString('base64")
crypto.pbkdf2(password, salt, 10000, 64, 'sha512', cb)

}

let count = ©

console.time( 'pbkdf2"')

for (let i = @; i < 100; it++) {
hash('random_password', () => {

count++
if (count === 100) {
console.timeEnd( 'pbkdf2")
}
D)
}
BITER:

$ node --prof app
pbkdf2: 656.332ms

TUEY, BFIETT 656.332ms, LR T Z RIS 1375.585ms, MEERAT 1 Z.
RANBLEEEE v8.log IDITER, BT .

$ node --prof-process isolate-0x102802400-v8.log
Statistical profiling result from isolate-0x103001a00-v8.log, (198 ticks, 19
unaccounted, @ excluded).

[Shared libraries]:
ticks total nonlib  name

[JavaScript]:
ticks total nonlib  name
1l 0.5% 0.5% StoreIC: A store IC from the snapshot

1 0.5% 0.5% Function: ~set native collection.js:149:4

at 0.5% 0.5% Function: ~pbkdf2 crypto.js:691:16

it 0.5% 0.5% Function: ~inherits util.js:962:18

1 0.5% 0.5% Builtin: ArrayIteratorPrototypeNext
[C++]:

ticks total nonlib name
83 41.9% 41.9% T __ kdebug trace_string
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31 15.7% 15.7% t node::(anonymous namespace)::ContextifyScript::New
(v8::FunctionCallbackInfo<v8::Value> const&)
14 7.1% Visalig - E pthread_sigmask

[Summary]:
ticks total nonlib name
5 2.5% 2.5% JavaScript
174 87.9% 87.9% C++
3 1.5% 155%% GE
(2] 0.0% Shared libraries
19 9.6% Unaccounted

[C++ entry points]:
ticks cpp total name
41 60.3% 20.7% T v8::internal::Builtin_HandleApiCall(int,
v8::internal::0Object**, v8::internal::Isolate*)
17 25.0% 8.6% T v8::internal::Runtime_Compilelazy(int,
v8::internal::Object**, v8::internal::Isolate*)

[Bottom up (heavy) profile]:

Note: percentage shows a share of a particular caller in the total
amount of its parent calls.

Callers occupying less than 1.0% are not shown.

ticks parent name
83 41.9% T __ kdebug_trace_string

31 15.7% t node::(anonymous namespace)::ContextifyScript::New(v8::Fun
ctionCallbackInfo<v8::Value> const&)

31 100.0% T v8::internal::Builtin_HandleApiCall(int,
v8::internal::0Object**, v8::internal::Isolate*)

31 100.0% Function: ~runInThisContext bootstrap_node.js:495:28

31 100.0% Function: ~NativeModule.compile bootstrap_node.
js:584:44

31 100.0% Function: ~NativeModule.require bootstrap_node.
js:516:34

T UES, 7E Bottom up FpREREH ticks, M EAARFH pbkdf2 XFHHERLE 2.

PFE R NIHED IR 16
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1.3.2 Web Ul

V8 IR T —> Web TIL TEREFAEMM v8 BE. B, BRIGEEZEH
pbkdf2Sync BYRRA, E1T .

$ node --prof app # 4/ isolate-0x103000000-v8.log

$ node --prof-process --preprocess isolate-0x103000000-v8.log > v8.json
# BI{LAR JSoN ¢

$ git clone https://github.com/v8/v8.git # Twf& v8 BFE

$ open v8/tools/profview/index.html # ¥JFF V8 profiling log processor

B “MEBEXHT , BERNAERL v8.json X, B “Bottom up” A, 0
B 1-7Fr 7R,

| |
| Legend: BJSOptimized @JSUnoptimzed [IC DOthergenerated HWC++ 3C++/Compler BWC++/GC  [Uninawn |

|
| Cusrent code object: <none> !
{ |
Ui |
|

Function/category Tieks |
1187 |
mi |
ms |
wi
m
m |

7|

‘
LEARIEENTNE

AUTRRBEERR,

o B 1-7 PR EFIDRBIRT CPU B timeline, X ARG, v ATy
BRI R AREEBS & A CPU BILLf, T IN7E timeline Bl F B RARE RS,
EFFAS A X 8] .
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o B 17 T EBORR T ELRINERA CPU G BLEMRENRSIR R,
KHERARUEFERES. TRNARRXRTARNIY, BHEE— TR,
7 timeline JEFSRZ R EAITRE D F6 o

KPS EEEMT,

® https://github.com/v8/v8/wiki/V8-Profiler

® https://blog.ghaiklor.com/profiling-nodejs-applications-1609b7 7afede

© https://stackoverflow.com/questions/23934451/how-to-read-nodejs-internal-profiler-

tick-processor-output
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2.1 gcore 5 linode

2.1.1  Core #i1 Core Dump
EFHRZ A, A% T BT 4=Z Core 1 Core Dump,

T4 2 Core ? HEFERAESEEARTEHRIE, MIBLXBEENATFHMR, LB
B YE Core , FAZ&BMEIRERLIUTE Core Memory, 14, ¥SEXTVEHLRE, B
22;%8 AN Core Memory 7, AEBHEFLZERT, ANEZEIZIZEME Core 5

47 Core Dump ? 4 BFAEZTHNSRIFEL LS HRN, BERGSHEERF
HRMRNFPRTIER TR, REE—NXHF, XMITAFIMIE Core Dump ( B R #ER
ERL “BEEE” )o FATT IIAA Core Dump 2 “HWFRE”,EXFRLE, BT RAFEER,
EHEXBENEFEZTRESHEER dump T3k, flNFERER ( OFEFEH. %
BHE ). NFEEEFR. HAESNRERFIWRERER. Core Dump XF4HRE
ARZHAAREFREEEEYN, BARERFTFNERSREEINN, Fla0sEst
F%E, 1 Core Dump X4 UBIEFHERNESR

MR
$ uname -a

Linux nswbmw-VirtualBox 4.13.0-36-generic #40~16.04.1-Ubuntu SMP Fri Feb 16
23:25:58 UTC 2018 x86_64 x86_64 x86_64 GNU/Linux

FF)2 Core Dump, FEZimHIN :
$ ulimit -c

ZEE R Core Dump 4 FAIX AN, IMBER 0, MFRFRXHT Core Dump, fF
BN T4 FF B Core Dump , 3 EABRHI Core Dump 4 BAI XK/ ;

$ ulimit -c unlimited

M ESGLSRAEYINLHTRETEN, MREBXAERN, MBEEH /etc/security/
limits.conf X4, & 2-1 Fr7ro

FEE RN (B
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soft core unlimited

7E{E A geore AT UAE BREFH dump HAFEHTER core X, geore IFERTTE

(I

$

gcore [-o filename] pid

& Core Dump BF, BRIASTEINFT geore S A B K T AL core.<PID> X1t

N

w

lldb 2 T—R S MEEHKAS, linode ® 2 LLDB M— 351X Node.js va+ BIEM -

Bk,

$

+

Z22E llnode #0 11db .
sudo apt-get update

Clone llnode
git clone https://github.com/nodejs/1llnode.git ~/11lnode && cd ~/1llnode

Install 11db and headers
sudo apt-get install 11ldb-4.0 liblldb-4.0-dev

Initialize GYP
git clone https://github.com/bnoordhuis/gyp.git tools/gyp

Configure
./gyp_llnode -D1lldb_dir=/usr/lib/1lvm-4.0/

o N2 (B
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# Build
$ make -C out/ -j9

# Install
$ sudo make install-linux

N sudo apt-get update IBE| X TR -

W: GPG error: xxx stable Release: The following signatures couldn't be verified
because the public key is not available: NO_PUBKEY 6DA62DE462C7DA6D

el XA T e SR .

$ sudo apt-key adv --keyserver keyserver.ubuntu.com --recv-keys
6DA62DE462C7DA6D

fE --recv-keys e EERE IR 7E AT EIR FEATIR7RAY PUBKEY,

2.1.4 iz Core Dump

TEHEI—THENREBREZFSEAFTHIRIA TR lnode FIMAZE. R
BT

app.js :
const leaks = []

function LeakingClass() {
this.name = Math.random().toString(36)
this.age = Math.floor(Math.random() * 100)

}
setInterval(() => {
for (let i = @; i < 100; i++) {

leaks.push(new LeakingClass)

}

console.warn('Leaks: %d', leaks.length)
}, 1000)

BITZER

FhEE e N2t 25 I b
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$ node app.js
ZEIUR, B, BT geore ;

$ ulimit -c unlimited
$ sudo gcore “pgrep -n node’

4 ¥ core.2763 1.

2.1.5 4r#f Core X f§

% F8 11db AMNZLRI A 2 B AY Core X4 :

$ 11db-4.0 -c ./core.2763

(11db) target create --core "./core.2763"

Core file '/home/nswbmw/test/./core.2763' (x86_64) was loaded.
(11db)

BMAVE REFFAXH, FUTJLEZ < bt. findjsinstances. findjsobjects,
findrefs. inspect. nodeinfo. print. source, T HE WX LS AL,
IZ17 v8 findjsobjects EEPIA FIX R LB K B4t ABIRFR/N

(11db) v8 findjsobjects
Instances Total Size Name

2100 84000 LeakingClass

8834 39792 (String)
12088 181320

BJIXFEH, LeakingClass & 2100 M3Ef, & A7F 84000 Byte, {3 v8 findjsinstances &
ZEFrE 1Y LeakingClass 32431 .

(11db) v8 findjsinstances LeakingClass

0x000022aaall8ab19:<0Object: LeakingClass>

0x000022aaall8acf9:<0Object: LeakingClass>
0x000022aaall8adel:<Object: LeakingClass>

FoEE RN (B



28 | Node.js iBitt1sm

FA Vi RELHNEERE .

(11ldb) v8 i ©x000022aaall8abl9

0x000022aaall8abl9:<0bject: LeakingClass properties {
.Name=0x000022aaall8ab91:<String: "0.4tx00cipe8">,
.age=<Smi: 71>}>

(11db) v8 i ©x000022azall8acf9

0x000022aaall8acf9:<0Object: LeakingClass properties {
.name=0x000022aaall8ad71:<String: "©.48563ixsblf">,
.age=<Smi: 70>}>

(11db) v8 i ©x000022aaallladel

0x000022aaall8adel:<Object: LeakingClass properties {
.name=0x000022aaall8ae59:<String: "0.wlneld407zj">,
.age=<Smi: 80>}>

X UEE|EA LeakingClass 3L name F age FERAVE,

# A v8 findrefs &3 .

(11db) v8 findrefs 0©x000022aaall8abl9

0x2222a1189729: (Array)[@]=0x22aaall8ab19

(11db) v8 i ©x22a2al1189729

0x0000222aal189729:<Array: length=2100 {
[0]=0x0000222a2118ab19:<0bject: LeakingClass>,
[1]=0x000022aaal118acf9:<0bject: LeakingClass>,
[2]=0x000022aaal118adel:<Object: LeakingClass>,
[3]=0x000022aaal118aeal:<Object: LeakingClass>,
[4]=0x000022aaa118af61:<0bject: LeakingClass>,
[5]=0x000022322118b021:<0Object: LeakingClass>,
[6]=0x000022aaa118b0el:<Object: LeakingClass>,
[7]=0x000022aaa118blal:<Object: LeakingClass>,
[8]=0x000022aaa118b221:<0bject: LeakingClass>,
[9]=0x000022a3a118b2al:<Object: LeakingClass>,
[10]=0x000022aaa118b321:<0bject: LeakingClass>,
[11]=6x000022aaa118b3al:<0Object: LeakingClass>,
[12]=0x000022a2a118b421:<0bject: LeakingClass>,
[13]=0x000022aaa118b4al:<Object: LeakingClass>,
[14]=06x000022223118b521:<0Object: LeakingClass>,
[15]=0x000022aaall8b5al:<0bject: LeakingClass>}>

T INEY, Bit— LeakingClass SiIFSATFHbLE, FA1EMA v8 findrefs $E 7 5|
BT HEENREb, RAEEEXM AR REA, SHXMEAKER 2100, §
—IEBE— LeakingClass 23], XAFAETRTRABH ] leaks FHHG?

FoEER— NI B
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v81i % v8 inspect #9145, v8p 5% v8 print #1455

2.1.6 ——abort-on-uncaught-exception

7 Node.js 2% REE RN --abort-on-uncaught-exception 4, HEREFHERNEEH
&) Core Dump, F7{E “JEREF".

¥R --abort-on-uncaught-exception %1, BaNNIXIEF :

$ ulimit -c unlimited
$ node --abort-on-uncaught-exception app.js

BRE 2 Mg, BT
$ kill -BUS “pgrep -n node’
B1INMEREETR

Leaks: 100
Leaks: 200
Leaks: 300
Leaks: 400
Leaks: 500
Leaks: 600
Leaks: 700
Leaks: 800
Bus error (core dumped)

RRHPBRS LEA—E .

$ 11db-4.0 -c ./core

(11db) target create --core "./core"

Core file '/home/nswbmw/test/./core’' (x86_64) was loaded.
(11db) v8 findjsobjects

Instances Total Size Name
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800 32000 LeakingClass
7519 38512 (String)
9440 126368

24 7 [\ 22

EMNONARBREE, FHSIATAE=AER, MBEMBRAES| BHEE
8%, NEHEINELH v8 findjsobjects FIZER, XAFT] I ZR{EM geore #1T Core Dump,
W RIIEK TR, BHTIZH,

ABHSESEZEN T

@ http://www.cnblogs.com/Anker/p/6079580.html
¢ http://www.brendangregg.com/blog/2016-07-13/llnode-nodejs-memory-leak-analysis.
html

2.2 heapdump
heapdump &— dump V8 #{EEH T H, v8-profiler th2H dump V8 HEEEMIN

g, XANMLENFREITZ—KH, B2 heapdump MEREREL, TEL heapdump
A BN 9347 Node js FIATE MR

XEU—BRELANRFERABEEDMIX AR,

app.js :

require( "heapdump')
null

const heapdump
let leakObject
let count = @

setInterval(function testMemoryLeak() {
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const originLeakObject = leakObject
const unused = function () {
if (originLeakObject) {
console.log('originLeakObject")

}
}
leakObject = {
count: String(count++),
leakStr: new Array(le7).join('*"),
leakMethod: function () {
console.log('leakMessage"')

Iy

)
}, 1000)

jﬁjﬁ&iﬁﬁﬁf“ﬂ%ilﬂﬁﬂﬁfﬁ”ﬂ" BEEBRNEZEREASNEFRE : ER— I RERN
BABERBRE—, MEAEHE, ERTRENRE, NRBEAE, WER
Iﬂ’@VEFHiEEE!’\JV\]T%ﬁ:IEﬂ BiznemAZNEMEERNLE, BEYAEN, %2
RISIBFMEREZE, RNt EsARmaMeETBENEE. EREERY, &
BRERRRABERESIRNEE.

XERBAFMEREZ ;. 7 testMemoryLeak EE N HE A € : unused
leakMethod, unused XMAES| AT X EBE F Y originLeakObject &, MREEEF
EHY leakMethod, MSHERBEREHRER, ABERBHRERERT. BAEER
) leakObject =& mEE, Bl leakMethod 2EF/EE, To|ANASERE (BT
unused Fr5| A HY originLeakObject ) A M. MHEE testMemoryLeak BYARETIAMA,
originLeakObject 5[5) BI— X AY leakObject, T~ —>KHJ leakObject.leakMethod X &35z
BIHY originLeakObject, MK — ARSI A%E, M leakStr 22— M KFFHF&E, BAEZ
B, MmERT RELRE.

BIRTIE ¢ T testMemoryLeak BR#X A ERAIREAIN originLeakObject = null o

BT A .
$ node app
ARERBPITER .

$ kill -USR2 “pgrep -n node’

SEL EPNE Sy ei ] g
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&%, HEHRTER TEM T MW heapsnapshot 3L -

heapdump-100427359.61348. heapsnapshot
heapdump-100438986.797085 . heapsnapshot

2.2.2 Chrome DevTools

F {111 A Chrome DevTools 3k 43 4 5 T 4 A A heapsnapshot X {4, 84 Chrome
DevTools — Memory — Load, 2SR INE BT 4 ALAY heapsnapshot X1, BAdE 2
MERRE, EELEBEANTHREERE, BAOT 4 MET,

° Summary ; MEERBBDPLKER.

* Comparison ; tLEEZMABZ BHNER,
* Containment : EEA) GC &2,

® Statistics : MBPAEIE TRFS AER.

BERMNIASAERMED, —RAREE 3 MET, EAHERF Summary
Comparison FHEYE—TE, EBETINEEIM GC roots ELX MR AERE ; ME 4 METH
ReEBEIAFSLL, WA 2-2 Fir.

[Statistics v

! 121231 KB

M Code 983 KB |

M Strings 118118 KB |

M JS Arrays 21KB |

[ Typed Arrays 10KB |

M System Objects 744 KB |

Total 121231 KB i
B 2-2

P13 %E| Summary 71, TINBEIBFUT 5 MEM.

* Contructor: I§1E R £, 5120 Object. Module. Socket. (array). (string). (regexp)
%, MT7HESHDHRKRAEL Array. String 1 Regexpo

FOEE & NZHEE B A



* Distance ; 5%/ GC roots (GC R % ) HEEE, GC MIREN B=FF—RE
window 3%, 7 Node.js 72 global 3%, BEEE#EA, MRS HHR,

® Objects Count ;: FEXTFRHINEL

* Shallow Size ;: IR B MR/, FEEESIBHINR,

* Retained Size : FEX R B FHNA/NESIBHXRAKX/N, BNZNRE GC /7
FReEEIEIATFR /N

— /3t % 45 Retained Size % 1% % £ 49 Shallow Size 5 Z 5+ % F @At LA F57 &
%9 Retained Size Z #=, Shallow Size ¥ T Retained Size #) & (boolean). (number).
(string), BAIAZHF]| A LI, SFHBLRTTT 5,

B & Retained Size, EFEFER, T ILEF (closure) X—I5| AR FILE
98%, HMERFFIE 2-3 Fimro

TJIXEE], — leakStr HAT 8% KIATF, M leakMethod 5|7 81% MIAF. X
LIREB M ( Retainers, 7EZEHRZH] Chrome Y {E Object’s retaining tree ) B ¥ MR
GC path, BHi1E 2-3 Fr7~AY leakStr ( Distance & 13 ), Retainers & EFIEFF, Distance
M 13 EREE] 1o

&
i
F
e
ok

BHEL B



34 | Node.js iBitticm

PEE R FF leakMethod, ZNE 2-4 FfRo

testhesaryLosk() @473
system / Context 471m
3621

o ystem / Context 947181

woriginleskObject 11 p636L2

vleadtethod 11 leskMothod() 862615
Context 9636

¢S P TP IS RT3 833753333 2uQls P ETIRERERIETR

B
i
;

|
| 31 lesktethod e47403

sndudlBuiovsnduddduiondifaciite

|
|
|
|
|
|
|
|
|
|
|
|
|
W
|
|

®2-4

o INEE], F— count= “10” A3 originLeakObject 4 leakMethod & E{AY context ( B
ETX)3IHT— count= “9” #4 originLeakObject J{% , X4 originLeakObject XF 5
Y leakMethod B %(HY context X 5| T count= “8” fJ originLeakObject X%, MILKHE,
M7 originLeakObject I _E#H —MNKFFFE leakStr ( 5 8% BIATE ), MM
FAFMRE, XFEBNZAATER. ‘

EHEFERFEH, WAREKAN LA JavaScript FTEALF R, Frod T
ik, ZHRERLEN, MNEAFEANTLAE JavaScript T RELS A, 122
RABEFENAT, —MFILT DOM A%, EAMA#H12EF JavaScript F 695
AR RFH, £ Nodejs P& VB,

2.2.3 XtEbIRER

)3 2| Comparison LE T, TTPEZ] #New. #Deleted. #Delta FEEM, + 1 - F
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BN FHLRABREBM S . BOIXTLLE 2 MRBHE 1 MRR, WE 2-5 Fioso

[Comparison ¥ Guss fier Teapdung-100427363.61348 v S i ]
{Comicior | # New #Dsisted | #Deta | Aloc.Siza  Froed S2e |SzsDeta |
’__ . 1000002¢ i
| o8 . | 10000026 |
| » 10000024 |
I 10000024 |
! 10000024
| 0000 024 |
| 0000 G2+
| 10000024 !
10000 02 |
& 10000 024 |
| »eae gs3607 K =
| »en gsasn u |
| »=(tunction texports, require, module, _filename, _dirnase) { 'use strict’: const hexTable = new Array(256); for (vor & = 8 1 < 256; ++1) hexTable[t] = '&* + ((1< 167 | . = i
[+ fclosurs) | 10 0 <10 20/ 0 720/
|»systan  Coreant 10, o w0 o0 o se0|
[ Coect 10 o -w w0 o w20
|ty EP I o  nms| -
[ toomoted coce) 0 = s of  ewee|  psa
{s s of w| of  se| sz

ol IMFEH, (string) #EINT 10 4, &4 string B9/ 10 000 024 F5,

AHWNSEEEN T

® https://blog.meteor.com/an-interesting-kind-of-javascript-memory-leak-8b47d2e7f156
https://www.zhihu.com/question/56806069
® http://taobaofed.org/blog/2016/04/15/how-to-find-memory-leak/

® https://developers.google.com/web/tools/chrome-devtools/memory-problems/

memory-101

2.3 memwatch-next

memwatch-next ( [ T & # memwatch ) 22— F KM Node.js H9 R Ft KA EL
BREFENESR, TEN—BRSHETRSBAFHREARE 6, FHEamasER

memwatch,

2.3.1 {#EH memwatch-next

MU T,

o
Sy
Juni=
e

PN S5 ci o] g
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app.js :

let count = 1
const memwatch = require('memwatch-next"')
memwatch.on('stats', (stats) => {
console.log(count++, stats)
)
memwatch.on('leak', (info) => {
console.log('---")
console.log(info)
console.log('---")

}

const http = require('http")
const server = http.createServer((req, res) => {
for (let i = ©; i < 10000; i++) {
server.on( 'request’, function leakEventCallback() {})
¥
res.end('Hello World')
global.gc()
}).listen(3000)

EEMERBIEKR, H server SEA 10000 4 request B ST R ( B AEMNE
BRI RBSEEIRES, NERRELR ), REFaitk—K GC,

BITZERF :

$ node --expose-gc app.js
10:19:48 UTC 2017 x86_64 x86_64 x86_64 GNU/Linux

iX 2 ifAn —-expose-gc S Mk B HARF, BHBANA TRERS T F AL GC,

memwatch M0T X TERNEH,

(1) stats ; GC =14, SHT—K GC, HEMAIZREIFFTEN heap HAXME L
RO .

{
num_full_gc: 1,// EEMHIREBORE

558K NSt HF B
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num_inc_gc: 1,// #EKHHIREIBCRE
heap_compactions: 1,// WTFESERE
usage_trend: 0,// fFAEH
estimated_base: 5350136,// THHAE %L
current_base: 5350136,// HBIEZE
min: @,// &/M&
max: ©// mAE

}

(2) leak : HUTRMRFHBEEH, MEAZEHNFHEIAFEES S X GC 54
BIEKH. FTEHNARTAT .

{
growth: 4051464,

reason: 'heap growth over 5 consecutive GCs (2s) - -2147483648 bytes/hr'
}

N—

1517 :

$ ab -c 1 -n 5 http://localhost:3000/

B

(node:20989) MaxListenersExceededWarning: Possible EventEmitter memory leak
detected. 11 request listeners added. Use emitter.setMaxListeners() to
increase limit
1 { num_full_gc: 1,

num_inc_gc: 1,

heap_compactions: 1,

usage_trend: 0,

estimated_base: 5720064,

current_base: 5720064,

min: @,

max: © }
2 { num_full_gc: 2,

num_inc_gc: 1,

heap_compactions: 2,

usage_trend: 0,

estimated_base: 7073824,

current_base: 7073824,

min: @,

max: @ }
3 { num_full gc: 3,

R A SHEL B
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num_inc_gc: 1,
heap_compactions: 3,
usage_trend: 0,
estimated_base: 7826368,
current_base: 7826368,
min: 7826368,

max: 7826368 }

4 { num_full_gc: 4,
num_inc_gc: 1,
heap_compactions: 4,
usage_trend: 0,
estimated_base: 8964784,
current_base: 8964784,
min: 7826368,
max: 8964784 }

{ growth: 3820272,
reason: 'heap growth over 5 consecutive GCs (@s) - -2147483648 bytes/hr' }

5 { num_full_gc: 5,
num_inc_gc: 1,
heap_compactions: 5,
usage_trend: 0,
estimated_base: 9540336,
current_base: 9540336,
min: 7826368,
max: 9540336 }

o INEY, Nodejs ELELERMNEHLUITREBIT T 11 4, TREMRATMHE, &
£ 5 RAFEKAAE T leak 4, FTEIHEKT 2’7”‘Wﬁ (Bytes) IR EESN: N
K% /) Bytes,

2.3.2 {£H Heap Diff

memwatch —- HeapDiff %, AR, ITERXBRBHER, UKD
e T

const memwatch = require('memwatch-next")

const http = require('http')

const server = http.createServer((req, res) => {
for (let i = ©; i < 10000; i++) {

FoFE & AR BB b
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server.on('request', function leakEventCallback() {})
¥
res.end('Hello World')
global.gc()
}).listen(3000)

const hd = new memwatch.HeapDiff()
memwatch.on('leak', (info) => {
const diff = hd.end()
console.dir(diff, { depth: 10 })
b

BTXBRRBIFNTRFE ab 7S, TEIAT .

{ before: { nodes: 35727, size_bytes: 4725128, size: '4.51 mb' },
after: { nodes: 87329, size_bytes: 8929792, size: '8.52 mb' },
change:

{ size_bytes: 4204664,
size: '4.01 mb',
freed_nodes: 862,
allocated_nodes: 52464,
details:

[ =

{ what: 'Array’,
size bytes: 530200,
size: '517.77 kb',
"2 11023,

Vot 5101},

{ what: 'Closure',
size_bytes: 3599856,
size: '3.43 mb',
'+': 50001,
et

}

T IUEY, RTEH 4.51MB %] 8.52MB, HEA Closure 1 Array AYIEIN S TIRK
HIEEB], TRAMENEFMEFEITR BN AR E R ( Closure ) push Z|HH Y
A (Array ) B,

FokE i N BB Hk
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2.3.3 #& heapdump £

memwatch #E£45 & heapdump {E AR A BEXIEEFHER . BH B memwatch L5
RFtRE, F heapdump S ZHEIRR, SREH Chrome DevTools S ATMIELE, EfL
RFtHRES T X .

BREEZT .

const memwatch = require('memwatch-next')
const heapdump = require('heapdump')

const http = require('http')
const server = http.createServer((req, res) => {
for (let i = @; i < 10000; i++) {
server.on('request’, function leakEventCallback() {})

}
res.end('Hello World')

global.gc()
}).1listen(3000)

dump ()
memwatch.on('leak', () => {

dump ()
H

function dump() {
const filename = ~${__ dirname}/heapdump-${process.pid}-${Date.now()}.
heapsnapshot”

heapdump.writeSnapshot(filename, () => {
console.log(" ${filename} dump completed.)

9]

}

M £ FF# B 81 E & #47 — K heap dump, Ml R leak T HFH 17— K
heap dump, EITXBRRBF N ITRE R ab 5%, 4 B B > heapsnapshot X 15 :
heapdump-21126-1519545957879.heapsnapshot #1 heapdump-21126-1519545975702.
heapsnapshot,

FokE e N B H
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F8 Chrome DevTools fNE X E ™ heapsnapshot X4, %£#F comparison FEERFLE, 0
& 2-6 Fioro

Vor [aDseed [vD (Ao See [Pt e [Sumcem
5000 49598 3800144 m ases

7
b
n

n”

TNEH, T 5 A leakEventCallback R, BHERES—4, ET UM
Retainers P EZIEIFMMNEL, B0 GC path MFEMNXHEFEE.
ABHSEEENT,

® https://github.com/marcominetti/node-memwatch

2.4 cpu-memory—monitor

BIE N4 7T heapdump F1 memwatch-next B9 L, BAELRERANFABLTE,
BMNEARER—EERSHORA, ERIAAFFEEKIFBSOENESEN, FFa
Ff% Core Dump B? EAEXRZEERT, EXINEBANBRELEL THFH. T,
AT BEFRE cpu-memory-monitor, JBIZ BN, X/AMEHRE YK KR CPU 1 Memory
MERER, FITMIREBEERKE3) dump CPU B9EA1EMR ( Cpuprofile ) MATFIRE
( Heapsnapshot ),

2.4.1 {&H cpu-memory-monitor

SREBEFWEER cpu-memory-monitor, ELREE, REEHBESIHANDOXHE
FEIATRES .

FokE 2 N HEL IR B
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require( ' cpu-memory-monitor') ({
cpu: {
interval: 1000,
duration: 30000,
threshold: 60,
profileDir: '/tmp',
counter: 3,
limiter: [5, 'hour']
i
D)

I EREBEERAR : 4 1000ms (interval ) & —X CPU MERIER, MBEXI
% 4 3 ( counter ) 2R CPU & F§ B K F 60% ( threshold ), M dump 30000ms ( duration )
CPU WyfE 1B MR, 7 /tmp ( profileDir ) B 3% T 4 B cpu-${process.pid}-${Date.now()}.
cpuprofile, 1 ( limiter[1] )/\BF & 2% dump 5 ( limiter[0] ) %X,

M E=Z Bz dump CPU £ B1EREIKEE . dump Memory £ 5N A RIEEIE .

require('cpu-memory-monitor") ({
memory: {
interval: 1000,
threshold: '1.2gb’',
profileDir: '/tmp',
counter: 3,
limiter: [3, ‘hour']
¥
9]

FARRIEAE : 4 1000ms ( interval ) 4EF—XK Memory FIEAER, WRL
HIELE 3 ( counter ) X Memory KT 1.2GB ( threshold ), M dump —>X Memory, £ /tmp
( profileDir ) B 5% T 4 5f memory-$ {process.pid}-${Date.now()}.heapsnapshot, 1 ( limiter[1] )
INEF B %% dump 3 ( limiter[0] ) Ko

QiE ®B

Memory # 82 & %X A duration 524, B4 Memroy #J dump R A2 X —E %85, @
RA—BAT ) 89,

Fok e AR BB b
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RBMREERE T : BEABER CPU Ml Memory ECE—REM? LI

require( ' cpu-memory-monitor") ({
cpu: {
interval: 1000,
duration: 30000,
threshold: 60,

¥

memory: {
interval: 10000,
threshold: '1.2gb’,

)i
i)

BERE T, BAEXAM. BAXHEMEUTRSHMXMERL . Bk, AEFEEMN
BixF R ENEE, £ft% Memory Dump/GC, 2 CPU MfF AR BILEREN
& ; A5, SflZ CPU Dump, SEHERMIERKEREL (LLMAERNFFIERTRS
SQL &18 ) ; &/, &£ftZ Memory Dump, SEE i,

P, ABREBEATRAERER—MRITMUT .

2.4.2 cpu-memory—monitor iR B fFiE

cpu-memory-monitor FRIE RIS B &1, KEBENT .

const processing = {
cpu: false,
memory: false

Jj
const counter = {
cpus @,
memory: @
}
function dumpCpu(cpuProfileDir, cpuDuration) { ... }
function dumpMemory(memProfileDir) { ... }

FoEE = NI BB i
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module.exports = function cpuMemoryMonitor(options = {}) {

if (options.cpu) {
const cpuTimer = setInterval(() => {
if (processing.cpu) {
return
)
pusage.stat(process.pid, (err, stat) => {
if (err) {
clearInterval(cpuTimer)
return
}
if (stat.cpu > cpuThreshold) {
counter.cpu += 1
if (counter.cpu >= cpuCounter) {
memLimiter.removeTokens(1, (limiterErr, remaining) => {
if (limiterErr) {
return
}
if (remaining > -1) {
dumpCpu(cpuProfileDir, cpuDuration)
counter.cpu = 0
¥
o)
} else {
counter.cpu = @
}
¥
o)
}, cpuInterval)
;

if (options.memory) {

memwatch.on('leak', () => {
dumpMemory(...)
D)
¥
}

B[ PIEH, cpu-memory-monitor ¥ H AEITAMENAE, B2 HFHILH v8-
profiler. heapdump. memwatch-next ®JHEFEAME o

PR N IR 16

NINe
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A

EUTILRBEER

* RFFEANT CPU HFE Memory NELE, FSEXBWHENA CPU 53F Memory ;

* A Memory ECER, A memwatch-next ZNIMNEWT T leak EF, £ dump
Memory, &I\ /2 leak-memory-$ {proéess.pid}-$ {Date.now()}.heapsnapshot ;

° ETMESIANT heapdump, FFINBN{#E%H Memory BECE, thol MiEBiT kill -USR2
<PID> F#ifii % Memory Dump,

EFHNSERENT,

® https://github.com/node-inspector/v8-profiler
® https://github.com/bnoordhuis/node-heapdump

® https://github.com/marcominetti/node-memwatch

FoEE— NI BB i
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W RRBVERD ES6 RHEMITRN R,
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3.1 Promise

WEAS HEW. REARDOEFXTRFTREEN—B5, MELERK—KEE
i, JavaScript &4 A &R ZEIAMAR ( callback hell ) 7o £FE—RRM .

stepl(function (err, valuel) {
if (err) {

return

hy

step2(valuel, function (err, value2) {
if (err) {

return

}

step3(value2, function (err, value3) {
if (err) {

return

Ji
// Do something with value3

9
b))
b

FERERRBITT stepl. step2 T step3, BE— N REAE T AI— N REGNTT
HER, XRAE—EEMNGT, EESHETIHSSHHEERNEIFRE, K5
EB— N El4FE, NRFEH Promise, RIEEMSHIERE, W TA®:

stepl()
.then(step2)
.then(step3)
.catch((e) => {
// Do something with error

D)

Promise EYE I E D T A EIALMMNEH, ExFEHMXELFILIME, £7
HEHIISELBERS, 54 BS6 XA 7 Promise/A+ #isE, IFBEBH TBEEIRE, Gi—
TR%

FEE RN BB



SCREE R L 3R BT i 31 16

48 | Node.js Bitfers

3.1.1 Promise/A+ #13E

Promise

MIEHIERZL, 40 Promise/A, Promise/B, Promise/D X Promise/A FYF4R

AR Promise/A+, BT KERE, RATE ES6 XA T Promise/A+ 3G, FEHFE Promise

FISEEL Z 71,

L IRE ST & Promise/A+ 5B, Promise/A+ FSEHSEU T,

® BE3ChR . https:/promisesaplus.com/
e BXR : http://www.ituring.com.cn/article/66566

ZHSERARK, BAVILRE, EFRHUTRIERRAE T,

* Promise ARE— MRS F promise REER 3 FURZSF A —F . pending.
fulfilled =Y, rejected, AIRZS%: 3 REER pending > fulfilled 335 pending -> rejected,
RSHEEARTH,

* then 73350 A% E— promise A E K.

* then 7735 FUREI— promise, MSEEL8ETVIAMA,

* BEFIE,

Promise A APl 4%, 1B Promise FAEE, {TEMIEEIFDrE: Promise IE?
LARE ML —i8 Promise B,

3.1.2 MEHFIHEILI Promise

FAHE Promise EAR ER—NMEERE, TEM new AA, HFBEMUTILA api .

function Promise (resolver) {}

Promise.
Promise.

Promise.
Promise
Promise
Promise.

prototype.then = function () {}
prototype.catch = function () {}

resolve = function () {}

.reject = function () {}
.all = function () {}

race = function () {}

B THRNREE, REFHE—S—SHMETER Promise SKH. MTA .

TEER— NI BB B
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function INTERNAL () {}
function isFunction (func) {

return typeof func === 'function’
¥
function isObject (obj) {

return typeof obj === 'object'
}

function isArray (arr) {
return Array.isArray(arr)

i

const PENDING = 'pending’
const FULFILLED = 'fulfilled'
const REJECTED = 'rejected’

module.exports = Promise
function Promise (resolver) {

if (!isFunction(resolver)) {
throw new TypeError('resolver must be a function')

¥

this.state = PENDING

this.value = void 0

this.queue = []

if (resolver !== INTERNAL) {
safelyResolveThen(this, resolver)

}
}

vAF promise #) 454X Promise 54,

INTERNAL 3t 2 — MR, FES BEEAN Promise 1185 REREHL — D
promise S2fil, XEBENXT 3 MNHHBIREL ; isFunction. isObject 1 isArray, FEX T 3
FhJAZS . PENDING. FULFILLED #1 REJECTED, promise AE8E=1EE, WM TANE,

* state : TEX BT promise FURZS, ¥IIA{E AN PENDING, R7SHE R 562 PENDING
-> FULFILLED &, PENDING -> REJECTED,

Fof e NSRBI HE
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* value ; FI#R{ERZ void 0 ( B undefined ), 3 state & FULFILLED K 72{&iR[E{g,
¥ state £ REJECTED RH7EfEEIR
* queue ; promise WEBRIEIASI, EESHTEHER.

3.1.3 Promise BJ3CiREIE

EEXKH T — I Promise/A+ #SE IR Y 4E L0
R—TETEI Promise B, F—EKHT .

appoint, F{1iBILX MELRTF

const Promise = require('appoint')
const promise = new Promise((resolve) => {

setTimeout (() => {

resolve('haha')

}, 1000)
)
const a = promise.then(function onSuccess () {})
const b = promise.catch(function onError () {})
console.dir(promise, { depth: 10 })

console.log(promise.queue[@].promise === a)
console.log(promise.queue[1].promise === b)
BITRITENY .

Promise {

state: ‘pending’,
value: undefined,
queue:
[ QueueItem {
promise: Promise { state: 'pending', value: undefined, queue: [] },
callFulfilled: [Function],
callRejected: [Function] },
QueueItem {
promise: Promise { state: 'pending', value: undefined, queue: [] },
callFulfilled: [Function],
callRejected: [Function] } ] }
true
true

Fodl 2 NRHEL HIBT B
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J& % Promise £ XA queue B, F£ appoint # SEILF ARm T XA EE

oI IMEH, 7 queve HAFRERINNER, BAMSEFME then F77ET IUEE —1
promise A E R 7ELMBIFHAEVEA .then F1 .catch Y promise FRH# resolve, Ffr
X4 .then F1 .catch 4 B AYFT promise (a F1 b ) FIIEHEESAI[EIA ( B onSuccess B3 Y
callFulfilled ) &R AT A EE ( B onError B 3% A} callRejected ) 4 5 — > Queueltem
SL53F push Z queue FHE, FFIAFE A console.log #BFTEN T trueo ¥ promise IRZSE
038 A A &R queue £, Z—ITHLTH ( callFulfilled ) =4I ( callRejected ) Y[l
78 (£ promise ) value {8 ), IERNERDHIRE a 7 b (Y state 7 value, XEZ
Promise LMMBEAXFIE, BREZ—NHIF .

const Promise = require('appoint')
const promise = new Promise((resolve) => {
setTimeout(() => {
resolve('haha')
}, 1000)
D)
promise
.then(() => {})
.then(() => {})

.then(() => {})
console.dir(promise, { depth: 10 })

FTEDH -

Promise {
state: 'pending',
value: undefined,
queue:
[ Queueltem {
promise:
Promise {
state: 'pending’,
value: undefined,
queue:
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[ QueueItem {
promise:
Promise {
state: 'pending’,
value: undefined,
queue:
[ QueueItem {
promise: Promise { state: 'pending', value: undefined,
queue: [] },
callFulfilled: [Function],
callRejected: [Function] } ] },
callFulfilled: [Function],
callRejected: [Function] } 1 },
callFulfilled: [Function],
callRejected: [Function] } ] }

$RNIAAT 3 2K then, ZEEXIAA .then &P E 4 A promise ZEI TIAAE
9 promise BABFIE, T 3 BIAAXER, HRINEM promise RESHER, BAETH
queue FES AN MEINE, &EF promise HY state H value FIBAEHY queue £4E
BANNAERE, Mk,

X2 queue ZHEH, W RRE EANMF P queune 2 T4,

3.1.4 safelyResolveThen

JETR5EA safelyResolveThen f9:2 %8, AT .

function safelyResolveThen (self, then) {
let called = false
try {
then(function (value) {
if (called) {
return

i
called = true
doResolve(self, value)

FEER— NI B
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}, function (error) {
if (called) {
return

}

called = true
doReject(self, error)

1)
} catch (error) {
if (called) {
return

}

called = true
doReject(self, error)

J
}

safelyResolveThen 12 B X AT “L&H#h 1T then RE”, XEHY then REFE “5 1
NSER resolve BE, B 2 MSER reject REMRE", ERTUTARMER,
(1) WERBEISE, RIXE resolver ;
new Promise(function resolver (resolve, reject) {
setTimeout (() => {

resolve('haha')
}, 1000)

b
(2 ) promise K then :
promise.then(resolve, reject)

safelyResolveThen BT 3 MEM.

(1) try---catch FARERRBAMENRT, GINAEMERBAMEFE .

new Promise(function resolver (resolve, reject) {
throw new Error('Oops')

1
(2) called #1 resolve 5§ reject RIT—XK, ZXIBRAXBEEER. B .

const Promise = require('appoint")

x'd

gl

Nk

R A

(
D
7
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const promise = new Promise(function resolver (resolve, reject) {
setTimeout(() => {
resolve('haha')
}, 1000)
reject('error')

D)

promise.then(console.log)
promise.catch(console.error)

o[ &%, FTENT error, AEBFTEN haha,

(3) ERBHRWALT doResolve, EHFHRNHATT doReject,

3.1.5 doResolve #1 doReject

doResolve F1 doReject AIAEZALLNT .

function doResolve (self, value) {

try {
const then = getThen(value)
if (then) {
safelyResolveThen(self, then)
} else {

self.state = FULFILLED
self.value = value
self.queue.forEach(function (queueItem) {
queueItem.callFulfilled(value)
P '
lj

return self
} catch (error) {
return doReject(self, error)
}
b

function doReject (self, error) {
self.state = REJECTED
self.value = error
self.queue.forEach(function (queueltem) {
queueItem.callRejected(error)

1)

return self

540 NS BT
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}

doReject Fl 3k 1% & promise FY state 4§ REJECTED, value 4 error, %A /5 B
5 queve, % B FrH F promise AYR 7% & REJECTED #11{E 4 erroro doResolve %4
safelyResolveThen {£, AU FEE promise, HEEIREI{EZIE promise W&, HiRE
promise BPIRZSFIE, RFIEEF promise ALRZSFIE,

X B H /N B R £ getThen .

function getThen (promise) {
const then = promise & promise.then
if (promise && (isObject(promise) || isFunction(promise)) &&
isFunction(then)) {
return function applyThen () {
then.apply(promise, arguments)

}
}
}

getThen BYE T MSEHFAIFLE : 20R then 2 K%L, N3 x ( BIIBAAY promise ) 1
j‘gl%]ﬁél‘] this i}%]};ﬁo
3.1.6 Promise.prototype.then #1 Promise.prototype.catch

$# T3k 3L Promise.prototype.then F1 Promise.prototype.catch, XABIIT .

Promise.prototype.then = function (onFulfilled, onRejected) {

if ((!isFunction(onFulfilled) && this.state === FULFILLED) ||
(!isFunction(onRejected) && this.state === REJECTED)) {
return this
b
const promise = new this.constructor(INTERNAL)
if (this.state !== PENDING) {
const resolver = this.state === FULFILLED ? onFulfilled : onRejected
unwrap(promise, resolver, this.value)
} else {
this.queue.push(new QueueItem(promise, onFulfilled, onRejected))
}

return promise

St TP\ SrimA o] ie e
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Promise.prototype.catch
}

M _ERFEH A return this SLH T EFE
£ 5T —NHF A promise ZAfFIRE, @R promise BRESHET,
M 4 B EY promise A 2 BT promise B9EIERAFI queue BB, ZBIE%

return this.then(null, onRejected)

queue, BT 3 RBEH#E,

(1) Promise #i&FEE N T — INTERNAL Z K #, B AHX/H=4H promise
FEIRIEIMRAY promise FPRISTE £ B SRS HE,

REZEEANECIERE ; TSNP Promise BEEZABBRECRAEERSHE, TN
BUTE Promise FIABIE R ENB M T #IMT, DR RIMNBEREZARBEMA :

o] U IA A=A EEY promise,

if (resolver !== INTERNAL) {
safelyResolveThen(this, resolver)

}

Queueltem FJRABAOT .

function QueueItem (promise, onFulfilled, onRejected) {

}

this.promise = promise
this.callFulfilled = function (value) {
doResolve(this.promise, value)
b
this.callRejected = function (error) {
doReject(this.promise, error)
b
if (isFunction(onFulfilled)) {
this.callFulfilled = function (value) {
unwrap(this.promise, onFulfilled, value)
)
}
if (isFunction(onRejected)) {
this.callRejected = function (error) {
unwrap(this.promise, onRejected, error)

¥
}

PEER— NKHL S

I

= function (onRejected) {

EAESMH. JINEH, 7 then J73kH
NiE A unwrap, &
2R T WA E R
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(2 ) promise 3 then ZE B FYHT promise, onFulfilled #1 onRejected =& then S#
onFulfilled #1 onRejectede M _EERIRAB T UFEE, & promise El’],lj(*IiJ FULFILLED
Bf, ZBHEMAS then BEGEIT callFulfilled A unwrap H1TMRE, RZLEH promise £
RZESFE 3 ZARFEMA catch R callRejected EIEE M doReject, &EBA@J £ promise
HPRZSFIE. H promise AIIKZSZE A REJECTED A2,

unwrap FIAEBIT .

function unwrap (promise, func, value) {
process.nextTick(function () {
let returnvalue
try {
returnValue = func(value)
} catch (error) {
return doReject(promise, error)
Iy
if (returnvValue === promise) {
doReject(promise, new TypeError('Cannot resolve promise with itself'))
} else {
doResolve(promise, returnValue)
}
b))
¥

(3) unwrap REZEXZHAREERN, BIAXR promise F458R1% B B promise
FURSTE, % 1 NSEE promise, 3 2 NSERE X promise A9 then FYEIE( onFulfilled/
onRejected ), 2 3 MHEER promise FIE ( EHE / iR ),

BAUT 3 RBEHH,

(1) fiH processnextTick ¥R MWBFLHh 1T, XthEENCERHMAEN. F—BRNAD:

const Promise = require('appoint')
const promise = new Promise((resolve, reject) => {
setTimeout(() => {
resolve('haha')
}, 1000)
)
promise.then(() => {
promise.then(() => {

P EER N B
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console.log('1")

D)
console.log('2")

1))

FTEN 21, Z<#4 process.nextTick MFTED 12,

(2) try---catch FA3R3#%kK then/catch REINIH AFE, FIAMA doReject, 40 .

promise.then(() => {
throw new Error('haha')

D)

promise.catch(() => {
throw new Error(‘'haha')

1
(3) REIFYEREER promise &5, BUSERILER, RBOT .

const promise = new Promise((resolve, reject) => {
setTimeout(() => {
resolve('haha')
}, 1000)
o)
const a = promise.then(() => {
return a

i)

a.catch(console.log)// [TypeError: Chaining cycle detected for promise
#<Promise>]

promise.catch(onRejected) 5% promise.then(null, onRejected) #4975 k4% .
ZE|tk, Promise AU AFEINT o

31.7 EFE

FEREFILVRETE, TARETER? £ EEA Promise.prototype.then fJSTIR
PHXA4—BRARRD .

FFE e NIt L ng b bk
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Promise.prototype.then = function (onFulfilled, onRejected) {

if ((!isFunction(onFulfilled) && this.state === FULFILLED) ||
(!isFunction(onRejected) && this.state === REJECTED)) {
return this
}
s

EFERNEN then/catch FISEINRAR AR E, NAKKIZE, RE_E— promise £
ZR, F—BABE.

const promise = new Promise((resolve, reject) => {
setTimeout(() => {
resolve('haha')
}, 1000)
b
promise
.then('hehe")
.then(console.log)

EZZ¥TEN haha A2 hehe,
1Y return this AR TEFEN—FER, EXEFEFTNTEMERL.

(1) 7 promise £ %472 FULFILLED/REJECTED B}, i&id return this SLE{EFIE .

const Promise = require('appoint')
const promise = new Promise(function (resolve) {
setTimeout(() => {
resolve('haha')
}, 1e00)
1)
promise.then(() => {
promise.then().then((res) => {// [1]
console.log(res)// haha
D)
promise.catch().then((res) => {// [2]
console.log(res)// haha

B

console.log(promise.then() === promise.catch())// true

console.log(promise.then(1l) === promise.catch({ name: 'nswbmw' }))// true
P

FoFE e NIt ng b bk
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ERRE [1]. [2] &K promise 242 FULFILLED T, HF& &4, FFMUHMET

return thise

(2) 7 promise & PENDING B, #8134 A#THI promise IIA R promise £ queue 91,
7 A promise JRZS L ZE B PH F callFulfilled->doResolve 3 callRejected->doReject ( E
then/catch ZE NS E AR K EL ) & B F promise APRZSFME AR promise BIRZSFIE,

B—EBAR .

const Promise = require('appoint')

const promise = new Promise((resolve) => {
setTimeout(() => {

resolve('haha')

}, 1000)

9]

const a = promise.then()

a.then((res) => {
console.log(res)// haha

b))

const b = promise.catch()

b.then((res) => {
console.log(res)// haha

1)
console.log(a === b)// false

3.1.8 Promise.resolve #1 Promise.reject

Promise.resolve 1 Promise.reject 22 Promise FFNERAS T, BRREER—
RZS A fulfilled 53 rejected 9 promise 2, AT .

Promise.resolve = resolve
function resolve (value) {
if (value instanceof this) {
return value
}
return doResolve(new this(INTERNAL), value)

}

Promise.reject = reject
function reject (reason) {

FFE e NIt b b ek
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return doReject(new this(INTERNAL), reason)
}

& Promise.resolve S22 — promise A, HiZiR[EZE,

3.1.9 Promise.all

Promise.all # W — M H, FARFHFFTIMIT—A promise, KRBT .

Promise.all = all
function all (iterable) {
const self = this
if (!isArray(iterable)) {
return this.reject(new TypeError('must be an array'))

}

const len = iterable.length
let called = false
if (!len) {

return this.resolve([])

}

const values = new Array(len)

let resolved = 0

let i = -1

const promise = new this(INTERNAL)

while (++i < len) {
allResolver(iterable[i], i)
}
return promise
function allResolver (value, i) {
self.resolve(value).then(resolveFromAll, function (error) {
if (lcalled) {
called = true
doReject(promise, error)

¥
i)

function resolveFromAll (outValue) {
values[i] = outValue
if (++resolved === len && !called) {
called = true

KHEL BB B
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doResolve(promise, values)

}
}
}
)y

Promise.all AR FH T FTZ A promise/ &, HFrHE promise/ EHITRESHE —4
promise R7ZSZE A rejected AHRE, MIX ERTEIEH,

£ Promise.all AEBAE AL T —NHTAY promise IR [E ;

called FASRIZHIBNER £/ promise rejected L REFE 1 MR ;

values FISKTFEMITE R

FERE— promise RS, 1#H doResolve(promise, values) 1% & promise £
state § FULFILLED, value %5248 values,

3.1.10 Promise.race

Promise.race W —MIH, FEEHEHE— promise RAEE LK T ( pending ->
fulfilled/rejected ) AR (@]

Promise.race = race
function race (iterable) {
const self = this
if (!isArray(iterable)) {
return this.reject(new TypeError('must be an array'))

I

const len = iterable.length
let called = false
if (!len) {

return this.resolve([])

}

let i = -1
const promise = new this(INTERNAL)

while (++i < len) {
resolver(iterable[i])

}

return promise

PN S|
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function resolver (value) {
self.resolve(value).then(function (response) {
if (!called) {
called = true
doResolve(promise, response)
¥
}, function (error) {
if (!called) {
called = true
doReject(promise, error)
¥
9]
}
}

Promise.race 5 Promise.all BYRFBIHIE, RATXEH called BH REFEE—)
promise JRZSE A, NZBMEEIREIH promise APIRZSFIE,

ZE[t, Promise BSLINEERHRTTEE,

3.1.11 KEBEEHT
TE, HANEIEN 10 RADHTHET, KUEEFTEZEE Promise F1R A,
AREm—

const promise = new Promise((resolve, reject) => {
console.log(1)
resolve()
console.log(2)
1}
promise.then(() => {
console.log(3)

b
console.log(4)

BITER .

1
2

FEE— NI 1B i
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RADAEAT : Promise ISR ERZRE HITHI, T promise.then AR ER FHHITH
K=
const promisel = new Promise((resolve, reject) => {

setTimeout(() => {
resolve('success')

}, 1000)

H

const promise2 = promisel.then(() => {
throw new Error('error!!!")

D)

console.log( 'promisel’, promisel)
console.log('promise2', promise2)

setTimeout(() => {
console.log('promisel', promisel)
console.log( 'promise2', promise2)
}, 2000)

BITER

promisel Promise { <pending> }
promise2 Promise { <pending> }
(node:50928) UnhandledPromiseRejectionWarning: Unhandled promise rejection
(rejection id: 1): Error: error!!!
(node:50928) [DEP0@18] DeprecationWarning: Unhandled promise rejections are
deprecated. In the future, promise rejections that are not handled will
terminate the Node.js process with a non-zero exit code.
promisel Promise { 'success' }
promise2 Promise {
<rejected> Error: error!!!
at promise.then (...)
at <anonymous> }

R AL FEAT : promise B 3 FIRZS, BN pending. fulfilled = rejected, JRZE R &
£ M pending #/ fulfilled 53 M pending Zl rejected, RAEA—BEXTNREFET, FEH
promise2 72 promisel, 2R [EA—NHTHI Promise 26,

PR NEHEL IR 16
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RIB=

const promise = new Promise((resolve, reject) => {
resolve('successl')
reject('error')
resolve('success2')

b9

promise
.then((res) => {
console.log('then: ', res)

9]
.catch((err) => {
console.log('catch: ', err)

)
BITER
then: successl

RADFEAT . B RETH resolve T reject LBESE 1 XMTHER, ZXRIFHE%
HEaER, BREMET R THILEIL  promise RS — BN ZENFREFE,

R

Promise.resolve(1)
.then((res) => {
console.log(res)
return 2

D)
.catch((err) => {
return 3

D)
.then((res) => {
console.log(res)

H
BTER

1
2

RELFRHT : promise T USERIAH, REHMVAA, BMNBESERET return this

FFE e NIt L ny b ak
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SEH, AT Promise HFARIXFESLILAY, promise FEE XA .then 5 .catch BT&FEIR
B —/ RS promise, MMSEIEETVAA.

(A

const promise = new Promise((resolve, reject) => {
setTimeout(() => {
console.log('once")
resolve('success')
}, 1000)

i)

const start = Date.now()

promise.then((res) => {
console.log(res, Date.now() - start)

D)

promise.then((res) => {
console.log(res, Date.now() - start)

1))
BTER
once

success 1005
success 1007

RIDFEAT : promise HY .then B3 .catch T IUIKIAA LR, BAEXE Promise Hi& &
HRANFT—R. HEWK, promise WARS—EXRZHERT —ME, WELESK
A .then 3 F .catch RHESEEEENZE,

RIETYAN

Promise.resolve()
.then(() => {
return new Error('error!!!")

1)
.then((res) => {

console.log('then: ', res)
D)
.catch((err) => {
console.log('catch: ', err)

b))

PR NEHEL IR 16
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BITER .
then: Error: error!!!

at Promise.resolve.then (...)
i s on

RADFRAT « 7E .then F .catch FIREI— error WRFASHWH IR, FIUAARSH
JE4ERY .catch 3K, FE LAY return Promise.reject(new Error(‘error!!!")) 5 & throw new
Error(‘error!!!"), 1% Bl FfEE—3E promise FIEEBSILEFR A promise X5, B return

new Error(‘error!!!') & F return Promise.resolve(new Error(‘error!!!"))s
Kt

const promise = Promise.resolve()
.then(() => {
return promise

9

promise.catch(console.error)
TITER .

TypeError: Chaining cycle detected for promise #<Promise>
at <anonymous>
at process._tickCallback (internal/process/next_tick.js:188:7)
at Function.Module.runMain (module.js:667:11)
at startup (bootstrap_node.js:187:16)
at bootstrap_node.js:607:3

R ADAEAT : .then TX .catch IR [B] F){E A BEZ promise K&, BNUEEMILEIR, K0T .

process.nextTick(function tick () {
console.log('tick")
process.nextTick(tick)

)
(AE VAN

Promise.resolve(1)
.then(2)
.then(Promise.resolve(3))
.then(console.log)

Ly Jofe s,
H: 3

PFER NEHE I

V&l
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BITER

1

REBAAT : then HF catch WSHHB R R, FAFRBNELEEFTE,
KA

Promise.resolve()
.then(function success (res) {
throw new Error('error')
}, function faill (e) {
console.error('faill: ', e)

b
.catch(function fail2 (e) {
console.error('fail2: ', e)

1))
ZR:

fail2: Error: error
at success (...)
EHE

REDHEAT : then TTINEWRANSE, £ 1 MELERINRE, %2 MELEHER
qu%[ﬁo

.catch ;& .then % 2 NS HABESE, BREAZLE —SFEIE, .then Y
2 MNAIBEEIRAREL (faill ) HHEART FE 1 PMEIERIIAIEREL ( success ) b BEIR,
MEEER] .catch 73% ( fail2 ) O] PUER Z BIAYEEIR. MR, oI IRAMNTRE .

Promise.resolve()

.then(function successl (res) {
throw new Error('error')

}, function faill (e) {
console.error('faill: ', e)

i)

.then(function success2 (res) {

}, function fail2 (e) {
console.error('fail2: ', e)

i)

FhEE e NRHEL b b
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Reg+

process.nextTick(() => {
console.log('nextTick")

o)

Promise.resolve()
.then(() => {
console.log('then')

D)
setImmediate(() => {
console.log('setImmediate")

1}

console.log('end")
BITHER

end

nextTick
then
setImmediate

RGBT : process.nextTick F promise.then #B/E T microtask, 11 seiImmediate BT
macrotask, TESHEIRAY check MYERINTT. ABHEIRNENNEL ( macrotask ) = [E]#B
23147 microtask, W FRFBA S ( macrotask ) EHITEEESHT—K microtaske

KPS EEEMT

® https://developer.mozilla.org/zh-CN/docs/Web/JavaScript/Reference/Global Objects/
Promise

° https://promisesaplus.com/

3.2 Async + Await

EEERK—ERFE REBA(E A koa@] +( generator|bluebird ) 5 sequelize X MAH,
XNMAEFHFRBHAEE, BREN, EREEANSSEEEMNEPMBXRER.
WE, HBRBENAEAHAIREE sequelize, MIEIR cpuprofile BB EHIFHF AT AEZIA

A R% B async/await + Promise Z{X co + generator|bluebird,

FoFE i N BBk
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£HENUSE . FRREESRFEEWNIERL,

TEA 4 MIFHTHE, EEBIIIERZBENRRRBAEMRD cpuprofile
AR AREER.

3.2.1 £ 1 : async + await

async.js FYCABANT

const fs = require('fs')
const profiler = require('v8-profiler')

async function A () {
return await Promise.resolve('A")

¥

async function B () {
return await A()

¥

(async function asyncWrap () {
const start = Date.now()
profiler.startProfiling()
while (Date.now() - start < 10000) {
await B()
)
const profile = profiler.stopProfiling()
profile.export()
.pipe(fs.createWriteStream('async.cpuprofile'))
on('finish"', () => {
profile.delete()
console.error('async.cpuprofile export success')
9
HO

InEOEfT/E £ A async.cpuprofile, #NE 3-1 Ar7ro
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o[ INFE L, 7 asyncWrap FIEAT B ®%, B ®REAAT A BE, £ A RFH
resolve T—/ME, 7E asyncWrap FIRIFH T stopProfiling BR%,

3.22 fl2: co+yield

cojs FIRIBIAT

const fs = require('fs')
const co = require('co')
const profiler = require('v8-profiler')

function * A () {
return yield Promise.resolve('A')

}

function * B () {
return yield A()

}

co(function * coWrap () {

const start = Date.now()

profiler.startProfiling()

while (Date.now() - start < 10000) {
yield B()

¥

const profile = profiler.stopProfiling()

profile.export()
.pipe(fs.createWriteStream('co.cpuprofile'))
.on('finish', () => {
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profile.delete()
console.error('co.cpuprofile export success')
D)
9]

MMEGEFTEE LAY co.cpuprofile, NE 3-2 Fom,
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TgNEY, ARAKEER FASZEEANco HXNBEAK. IREn 4
generator EE#HE, 72 I n ££49 (anonymous) — onFullfiled— next— toPromise —co—P
romise — (anonymous) E A1k, MRIREFEL co FUJERS, FLTIREANIE, X2 co #& generator
RERER, HXANT LRI yield generator 25y yield* generator KL

3.2.3 3 : co + yield*

co_better.js BYCABANT

const fs = require('fs')
const co = require('co')
const profiler = require('v8-profiler')

function AN {
return yield Promise.resolve('A")



function * B () {
return yield * A()

}

co(function * coWrap () {
const start = Date.now()
profiler.startProfiling()
while (Date.now() - start < 10000) {
yield * B()
}
const profile = profiler.stopProfiling()
profile.export()
.pipe(fs.createWriteStream('co_better.cpuprofile'))
.on('finish’, () => {
profile.delete()
console.error('co_better.cpuprofile export success')
1)
o)

INBEETTEAE RS co_better.cpuprofile, #NE 3-3 Froxo

AdsornsetrwiD .0 ateeisctd |
|
ArarnvatralO oo tattwind

|
Asayoamomat),..o0. DeEte s |

TINEY, 5 cojs HLL, BRAKRBEWMTRS, NI S5EMH async/await 1L, T
% 7 ¥ onFulfilled. nexto

Him

3.24 4l 4 : co + bluebird

co_bluebird.js FJRABANT .
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const fs = require('fs')

const co = require('co"')

const Promise = require( 'bluebird')
const profiler = require('v8-profiler')

function * A () {
return yield Promise.resolve('A')

}

function * B () {
return yield * A()
¥

co(function * coBluebirdWrap () {
const start = Date.now()
profiler.startProfiling()
while (Date.now() - start < 10000) {
yield * B()
¥
const profile = profiler.stopProfiling()
profile.export()
.pipe(fs.createWriteStream('co_bluebird.cpuprofile'))
son(@finilsh*, 1 Or=>{
profile.delete()
console.error('co_bluebird.cpuprofile export success')

1))
1))

InEEfTEE A co_bluebird.cpuprofile, #NE 3-4 Frix,

[Toatoobow v ® X © =TT i 7 o |

et Trve T Tiwe | Fusston |
| 07me 691% 0N0Ims 631% progem 1
| teasms 109%| 1686ms 199%  Garbege cotecton |

| Ome 0] 01384 ms 9136 % | v precwsimmecsty o]
| oms  ow 91samseiss vhyOwrmeden temmani24gl
[ ome Ok MBAmE TN yreCsbec tmernisny)

Ome 0| MIeams 0 san ¥ by e Asnrumatrrar_seams 1Y

oms  o%| #184ms 8% v Aoy _ormnGumms Alserymatrn D, e 187
| 3173me 317w aeemeniay v Asne. srwnOunce AscwrmaterD,_auwnc i
| emame 630! e ime ez % o seredraecs Absrnewto...ceame st
[ alms omw moIm e s v Fomen s Wy e, rmome 24
| doms 14w wm2me TR moe serenaTael gy Almramaetew. comes
| mMome 336% 77230ms 773N prova— Anerrmstroer). s 1
| smeme 33in| rariame a2 vorfusmes AT, Lol A
| e e Eseme sien ot |
| smszme vses | e1520me 212 % v oolnRID sernentmwD.. DURDRI 8 14
| “emrme 620%| 2sanmasaran vasa !
| 1000.1 8 10,08 % | 19004 ms 16.05 % e Adsaranentron/.. e o 10
i

3time A71% ) 9003me BOO% v raxt |
%
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T INEH, 5 co_betterjs 1L, AT Z TIHFZ bluebird BRI TAER. M

BXREEETENROINRE, EEEXMNLEEEFRKERMA bluebird REHLE LAY
cpuprofile, IREZT

Z£3 . 7E 18 async/await + Promise + oy B RN S H EEMNBALL, BN

cpuprofile B AN o

BEBAEIIR T aE S AT a8, XB——3X o) B i7e.
(1) AHAREIA bluebird ?
% .

° BEE V8 IARMTLIL, R4 Promise By MEBEZRATIRE , bluebird FIMREMERIARE;

° J&4 Promise B9 APl BB, EVHBZAT S FRHE, MAEAHTE, X
RIESANNFE) APL, {5120 Promise.prototype.finally ;

o BEHEFEMWNIERE.

(2) BFPERBRE, ERENRBHRELAT yield + generator , ZEAT?
L

* J&FrH yield generator 22 EY, yield * generator ;
* F+2% 3| node@8+, &5 async/await B, EEF async REEAARRENHE

— promise, /2 yieldable AY.

(3) async # co Ay MEREELER AT WE?

% . 7£ node@8+ T async/await SEH coo

3.2.5 M yield ¥ yield* i EIRIIT

FEHE, TRUE yield generator 355§ yield * generator, XE®EHE—1, £HT

REAE co MR co S8, KMBAT .

const co = require('co')
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function * genFunc () {
return Promise.resolve('genFunc')

¥

co(function * () {
console.log(yield genFunc()) // => genFunc
console.log(yield * genFunc()) // => Promise { 'genFunc' }

1))

T INFEH, genFunc X generatorFunction I {T/ESIRE —A promise, 7E{E
yield genFunc() B, # co ¥/BFiRE 7 — promise, ML FK(TEAER then, M
MEHEENFHFR, WREM yield * genFunc(), FAETEFRENFHERAZT
co, EIFEIRE—) promise,

RRTTE (BEH—) BT,

* }% function * genFunc 25 function genFunc, A yield genFunc()o
* % return Promise.resolve('genFunc') 24 return yield Promise.resolve('genFunc'), F

yield* genFunc()o

T, BN L h async/await + Promise , 522 co + generator R 2— M iE~Y,
Y g

3.2.6 async + bluebird

NS 2 4% A async/await + bluebird A5 IE? async_bluebird.js BA4CEBI0T .

const fs = require('fs')
const profiler = require('v8-profiler')
const Promise = require('bluebird")

async function A () {
return await Promise.resolve('A')

Iy

async function B () {
return await A()

i

(async function asyncBluebirdWrap () {
const start = Date.now()
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profiler.startProfiling()
while (Date.now() - start < 10000) {
await B()

}
const profile = profiler.stopProfiling()

profile.export()
.pipe(fs.createWriteStream('async_bluebird.cpuprofile'))
son(“Anish", () =>'{
profile.delete()
console.error(‘async_bluebird.cpuprofile export success')

}9)
1910)

5% . HIAAEE co blueblird.js A9 A1LIEEL o

KPS EFEENT,
® https://medium.com/@markherhold/generators-vs-async-await-performance-

806d8375a01a

3.3 Error Stack

Node.js W &R Error KB T,

* Error ; IBAMEIREE, 120 new Error(error!!!'),

° SyntaxError ; 1&5E1%, 15120 require('vm').runInThisContext('binary ! isNotOk"),
® ReferenceError : 5| A$AIR, LINSIB—PREXMEE, 40 doesNotExist,
® TypeError ; KR, 5140 require(‘url’).parse(() => {})o

* URIError ; £/5A9 URI 23R ek £ (9451, 140 encodeURI("uD800"),

* AssertError ; 7E{# f assert {RERATHOH A95E1R, BN assert(false)o

£ Error X R £FEEH name. message. stack. constructor EE M, YREFHMWH F
B, RINFTERBEE RS (errorstack ) ENE| HBNNRB, FEATREBETEE
B EIRE, BHEREEMNNRE, AERR.
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3.3.1 Stack Trace

BRRAERRERZAAK ( HFMEEIRERR )o 7 JavaScript 1, ARAKIEEY
F-1TREBALI, ASHZRBEEAET, ERREREEREMETRZL

KE—BRRES .

function c () {
console.log('c")
console.trace()

}

function b () {
console.log('b")
c()

¥

function a () {
console.log('a")
b()

}

a()
HAT/RITEN .

a
b
c
Trace
at ¢ (/Users/nswbmw/Desktop/test/app.js:3:11)
at b (/Users/nswbmw/Desktop/test/app.js:8:3)
at a (/Users/nswbmw/Desktop/test/app.js:13:3)
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:16:1)
G oo

ol IME W, 7 c BEH console.trace() FTENH AUHEMIBBRACK A c.b.a, Bl a AT b,
bIFRAT co

MBS T LEABIF .
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function c¢ () {
console.log('c')

¥

function b () {
console.log('b")
c()

console.trace()

¥

function a () {
console.log('a")
b()

}

a()
ERITEFTEIY .

a
b
G
Trace
at b (/Users/nswbmw/Desktop/test/app.js:8:11)
at a (/Users/nswbmw/Desktop/test/app.js:13:3)
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:16:1)
EiE oo

T UFEH, o) # console.trace() ZAIHITREE, Mk, FIMERFMNEET
A b. ao

MERGIARBETEE, EXFRBEATHEREFREXAER. NEADN
mongoose A, mongoose HIFERIRFFAELF :

const mongoose = require('mongoose')
const Schema = mongoose.Schema
mongoose. connect( 'mongodb://localhost/test")

const UserSchema = new Schema({
id: mongoose.Schema.Types.ObjectId

1))

const User = mongoose.model('User', UserSchema)
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User
.create({ id: 'xxx' })
.then(console.log)
.catch(console.error)

IEFTRFTEN

{ ValidationError: User validation failed: id: Cast to ObjectID failed for
value "xxx" at path "id"
at ValidationError.inspect (/Users/nswbmw/Desktop/test/node_modules/
mongoose/lib/error/validation.js:56:24)
at .
errors:
{ id:
{ CastError: Cast to ObjectID failed for value "xxx" at path "id"
at new CastError (/Users/nswbmw/Desktop/test/node_modules/mongoose/lib/
error/cast.js:27:11)
at model.$set (/Users/nswbmw/Desktop/test/node_modules/mongoose/lib/
document.js:792:7)
clie oo
message: 'Cast to ObjectID failed for value "xxx" at path "id"',
name: 'CastError',
stringValue: '"xxx"',
kind: 'ObjectID',
value: 'xxx',
path: 'id',
reason: [Object] } },
_message: 'User validation failed’,
name: 'ValidationError' }

M mongoose 5 ) error.stack FEAEETHE AHIE R, errormessage H5IFHA]
“xxx” AICEE User iX Model A9 id ( ObjectID ) K%, HMAFERER Fth2XANERH
W, ARFEERNEFONEA . ERNBORBEHR, BER—TE T [@™&R?

AT FRAR X AN E)FR? FA15cFE & Error.captureStackTrace B9 %

3.3.2 Error.captureStackTrace

Error.captureStackTrace i& V8 12{tH9— API, T UEANENSE, A= .

Error.captureStackTrace(targetObject[, constructorOpt])
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Error.captureStackTrace & 7F targetObject FIRII— stack B, FEXZEMHIT
B, 4 I F 5 R B IR E] Error.captureStack Trace() 12/ # 18 A IR BAEF S (B
BAKBE )

EAEENEIT -

const myObject = {}

Error.captureStackTrace(myObject)

console.log(myObject.stack)

//

Error
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:2:7)
at..

& 7 targetObject, captureStackTrace iF 32 I 7 — 4N K B 7 function HY T iE 5 #1
constructorOpt, 7EfZBIZSEAS, HFEMLT A constructorOpt HEz FHESR (&
$E constructorOpt EEEH 5 ), EFS A9 targetObject.stack A 4% ZHg, HBEXLinmH
PRSI T5RY, constructorOpt ZHESREH. EANE 2 NSEBERTE
EXHR, B0 .

funétion MyError() {

Error.captureStackTrace(this, MyError)

this.name = this.constructor.name
this.message = 'you got MyError'

I

const myError = new MyError()
console.log(myError)
console.log(myError.stack)

// Hit

MyError { name: 'MyError', message: 'you got MyError' }

Error
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:7:17)
QEREor

N E£4E captureStackTrace FIZE 2 NS#, MHILT MyError #HXHEAE, B
113310 MyError R ER 20T SLELEY -

function MyError() {
Error.captureStackTrace(this)
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this.name = this.constructor.name
this.message = 'you got MyError'

}

const myError = new MyError()

console.log(myError)

console.log(myError.stack)

// it

MyError { name: 'MyError', message: 'you got MyError' }

Error
at new MyError (/Users/nswbmw/Desktop/test/app.js:2:9)
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:7:17)
CiE oo

captureStackTrace FI58 2 NSE O] UENERSE FHEMEL, F—E2HRRE,
fBlan .

const myObj = {}

function c () {
Error.captureStackTrace(myObj, b)
¥

function b () {
c()
}

function a () {
b()
}

a()

console.log(myObj.stack)

/] Hit

Error
at a (/Users/nswbmw/Desktop/test/app.js:12:3)
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:15:1)
CNE 513

o] |[UFEH, captureStackTrace FI58 2 NSEENT K& b, EIAALTERRE T &I b
BEH EHE DL
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WRXE, HERELPEBET captureStackTrace B A%, BXAEGKETALAAR? &
SEFERET - BEABHEIMAT, HAERE.

THEMEZSH—/MEE Mongolass A, RN A captureStackTrace,

3.3.3 captureStackTrace £ Mongolass HHJ M FH

IX BB S KR Mongolass f9F3%. Mongolass 55 Mongoose Z£1iL, H Model A9HEE o
7£ Model #9775 53 MongoDB K collections AR EXTRZ, f5140 User.insert User
E— Model 324, User.insert 773%5IREIA92— Query £, Query FIRABAIT -

class Query {
constructor(op, args) {
Error.captureStackTrace(this, this.constructor);

}
¥

X B A Error.captureStackTrace B I Query AERAIFEIRIRM T, BXHFTR—E
B . X5 T EFRM errorstack, 7E Mongolass F1 9] [ B EXfEH, MEBHFREMNHTE
7 Query WEPH, BAERHHMETER, NSEREXNBEREER . WEITRHNE?
Mongolass HIER : M7 Query AERHIH $51R (error ) BY, EEVE MY errorstack, A
a3 Query S245i@1F Error.captureStackTrace 4 HY stack Lo

3kE—EX Mongolass A3 .

const Mongolass = require( 'mongolass')
const Schema = Mongolass.Schema
const mongolass = new Mongolass('mongodb://localhost:27017/test")

const UserSchema = new Schema('UserSchema', {
name: { type: ‘string' },
age: { type: 'number' }

D)

const User = mongolass.model('User', UserSchema)

User
.insertOne({ name: 'nswbmw', age: 'wrong age' })
.exec()
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.then(console.log)
.catch(console.error)

ETRITEMNERERNT

{ TypeError: ($.age: "wrong age") x (type: number)
at Model.insertOne (/Users/nswbmw/Desktop/test/node_modules/mongolass/
lib/query.js:104:16)
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:12:4)
EHE oo
validator: 'type',
actual: 'wrong age',
expected: { type: 'number' },
path: '$.age’,
schema: 'UserSchema',
model: 'User',
op: 'insertOne',
args: [ { name: 'nswbmw', age: 'wrong age' } 1,
pluginName: ‘MongolassSchema',
pluginOp: 'beforeInsertOne’,
pluginArgs: [] }

o] IMFE W, app.js % 12 17AY insertOne R 5, RIBENEEZ age FEREFF S “wrong
age”, MI{THAZAIRZ number KEIH{E,

3.3.4 Error.prepareStackTrace

V8 & 7 B —NE O——FError.prepareStackTrace, S8, ZEONER#HE
FE il stacke EAEMT

Error.prepareStackTrace(error, structuredStackTrace)

F 1 NS EHE— Error R, F2NSHE—NEYE, §—IEE— CallSite Xf
%, BEERNRESR. THESER. TEXERmAR,

IEE R throw error fKABZAT .

function c¢ () {
throw new Error('error!!!")

}



function b () {
c()
}

function a () {
b()
}

try {
a()
} catch (e) {
console.log(e.stack)
li
// Hi

Error: error!!!

at ¢ (/Users/nswbmw/Desktop/test/app.js:2:9)
at b (/Users/nswbmw/Desktop/test/app.js:6:3)
at a (/Users/nswbmw/Desktop/test/app.js:10:3)
at Object.<anonymous> (/Users/nswbmw/Desktop/test/app.js:14:3)

ENE 2y 00

1% FA Error.prepareStackTrace 1§ 1L stack, XFBAT .

Error.prepareStackTrace

return

}).join("\n")
}

function ¢ () {

throw new Error('error!!!")

)

function b () {
c()
¥

function a () {

b()

U\

I

function (error, callSites) {
return error.toString() + '\n' + callSites.map(callSite => {
-> ' + callSite.getFunctionName() + " ('
+ callSite.getFileName() +
+ callSite.getLineNumber() +
+ callSite.getColumnNumber() + ')

foh

Ik

KL | 85
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}

try {
a()

} catch (e) {
console.log(e.stack)

¥
// E
Error: error!!!
-> ¢ (/Users/nswbmw/Desktop/test/app.js:11:9)
-> b (/Users/nswbmw/Desktop/test/app.js:15:3)
-> a (/Users/nswbmw/Desktop/test/app.js:19:3)
-> null (/Users/nswbmw/Desktop/test/app.js:23:3)
=D e

aINEY, EBABEXT — ErrorprepareStackTrace, FAHEBRUFFTEIE T

stacko

CallSite S RIZEFHF L API, B4 : getThis. getTypeName. getFunction. getFunctionName.
getMethodName. getFileName. getLineNumber. getColumnNumber. getEvalOrigin. isToplevel.
isEval. isNative # isConstructor, XEAR——NBT, BNBIEETEESZ5EE,

7E{# F Error.prepareStackTrace R B EF &L FH & -

o XNFERE VS REHRM, FrLREAEET V8 B Nodejs 33 Chrome EfF A,
o XNFESBHER Error 1T A,

3.3.5 Error.prepareStackTrace [ At %

Error.prepareStackTrace BrA& AL B IRIRINE R T AEAR? sindresorhus K#HIES
T — callsites 81k, TIARFREECAAEXNER, BlIMFKBHITHRETEN
XHE

const callsites = require('callsites')
function getFileName() {

console.log(callsites()[0].getFileName())
//=> "'/Users/nswbmw/Desktop/test/app.js'

PEER— N b
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}

getFileName()

KEFRFD .

module.exports = () => {
const _ = Error.prepareStackTrace
Error.prepareStackTrace = (_, stack) => stack
const stack = new Error().stack.slice(1)
Error.prepareStackTrace = _
return stack

}
BERMTILR,

5L | 87

* A A 1& ¥ ErrorprepareStackTrace £ £ & & %, Ar W & & 3k &9 Error.
prepareStackTrace 72| —NMNEEF, ERENTEEBHEER L, BEFWES

f9 Error,

* Error.prepareStackTrace B E{ B ZIR[E CallSite I REH, MARIEILFH stack

FHE,

* new —7) Error, stack =iR[EHY CallSite SR EH, FAHE 1 WE callsites, E &

EIXAMEERE CallSite, BB slice(1) K12
BB RE L AR AR R B, WX .
const callsites = require('callsites’)

function b () {
console.log(callsites()[1].getFunctionName())
// =>‘a’

}

function a () {
b()

}

a()

PEE R NRIP IS
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3.3.6 Error.stackTraceLimit

Node.js £ &5 T — Error.stackTraceLimit F91&E, T DIBIT IR B X MER BT
H B9 stack BT8R, BRIAMER 10,

3.3.7 Long Stack Trace

stack trace B HGIR, RBLEFRTREL. FEFRTEFFREER, REEX
BEEMFRTAAAKRER, RENIT .

const foo = function () {
throw new Error(‘'error!!!")

¥

const bar = function () {
setTimeout (foo)

}

bar()

//

/Users/nswbmw/Desktop/test/app.js:2
throw new Error('error!!!")

A

Error: error!!!
at Timeout.foo [as _onTimeout] (/Users/nswbmw/Desktop/test/app.js:2:9)
at ontimeout (timers.js:469:11)
at tryOnTimeout (timers.js:304:5)
at Timer.listOnTimeout (timers.js:264:5)

BIEZBIETINEL, HREXT bar A,

ELFRFRIRES, REEIFENEFEAREE, MEREMERSEAZNME
B, WL REXTEREBANEE, XA, HIMT— long Stack Trace A,

long Stack Trace ¥R JavaScript JREBZFHFAITIGE, FAINERBXHENINGE, =%
BERANE—LE hack. FFTE V8 IRETELIRME T FrE hack BT APL,

WFFEEE, RN EEREESTERSREN AP Ei—LF R, XLk
API 87 .

il
L

g AJHEE MR



(1) setTimeout. setlnterval. setlmmediate ;
(2 ) nextTick. nextDomainTick ;

(3 ) EventEmitter.addEventListener ;

(4 ) EventEmitter.on ;

(5) Ajax XHR,

Long Stack Trace <M ET] IUS% .

® https://github.com/AndreasMadsen/trace
® https://github.com/mattinsler/longjohn
® https:/github.com/tlrobinson/long-stack-traces

node@8+ 1R 7 58 KXY async_hooks &1, ABLSEFHEMNET PN BaEEH

async_hooks &1,

ETHNSEEEN T

° https://zhuanlan.zhihu.com/p/25338849

* https://segmentfault.com/a/1190000007076507
* https:/github.com/v8/v8/wiki/Stack-Trace-API
® https://www.jianshu.com/p/1d5120ad62bb

3.4 node@8

MRRBURE RN AR Nodejs BFAMRE, FEFHRE node@s+ B, XK
=%, % JavaScript BTN MAZII R L E T —1F Optimization killer, #

BT,

° % uy BERAEEEZHNED, V8 BEMA, RIFFXLERBBE - REE,

WRIRTE try BHATX DR
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* /H delete,

e /[>A arguments,

R, BEE V8 #IEXAT Y IT Hixss Turbofan, K % #{ Optimization
killers #BpX 71 KB, PRIMEARTHEIIKREFIL LWL E WA Optimization killers 7] |)
W V8 ks

3.4.1 Ignition + Turbofan

Z 1 V8 AR R A Crankshaft (I4RIERS, XMREFREREZMFFL — LR,
T AR,

o R UFrEHRIES 4 ( 40 try-catch, for-of. generators. async/await %5 ),
o BOAWEAL (MEREMTE. WL LTEIR o
o HROMIALED. ERABRSIIZ.

5|\ Turbofan FYEFALANI TR o

* Xt 4 &P AY ESNext 18 5 45 69 X #F ( il 40 try-catch. class. generators. async/
await, EHRFHBHRES ),

o REHMMAER, REEEERANBERTASH#HTHIA.

o MEERAF,

Ignition 2 V8 FSIAMMBRERR, ARGRBHEEMEENFHE, MARZATH
B, RAKBLDTERRE, BLTREHNRFER. BTFHERE/), BT ME%E
BFLEFED, MARREREREANRE. tRER, WARTERIT—X, AR
RZ AR IS AT Z Ko

Ignition 5 TurboFan A% & 4 . Ignition fEFZERR{E AIRFMNE R E T XAY TurboFan
FILRIES A BN BREBRERF T ILAIEREF, TurboFan X LEFELR/FM BIFFEAM
R, HFEXMTIEFRNTRENIESEEFNV EFEFRIE.

HFE—R, ZEH V8 BRBEERVFBHNT, ML V8 BRBEFRFTH
BEEHIT, SR AR? TRMT.

o N2 (BB
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° BVIRLABNRNEFESE, BEERER=E ( ERFH );
° NRAREHBHNEE ;
o ¥ V8 MRIDIHITEM, B VS MRBERE.

3.4.2 RRARHIFTRI KRR

Node.js BRAE. V8 fRAS V8 HiEBHANEFRAT .

node@6 -> V8@5.1 -> Crankshaft

node@8.0-8.2 -> V8@5.8 -> Crankshaft + Turbofan
V8@5.9 -> Turbofan

node@8.3-8.4 -> V8@6.0 -> Turbofan

3.4.3 try/catch

EBNERLRIERFER try/catch RIBER, TEHRY 4 HHRILRERER V8 iR
RTHATHIER .

var benchmark = require('benchmark")
var suite = new benchmark.Suite()

function sum (base, max) {
var total = ©

for (var i = base; i < max; i++) {
total += i
¥
Is

suite.add('sum with try catch', function sumTryCatch () {

try {
var base = @

var max = 65535
var total = ©
for (var i = base; i < max; i++) {

total += i

}
} catch (err) {

FoEE RN BB
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console.log(err.message)
}
o)

suite.add('sum without try catch', function noTryCatch () {
var base = @
var max = 65535

var total = ©

for (var i = base; i < max; i++) {
total += i
}
D)

suite.add('sum wrapped', function wrapped () {
var base = 0
var max = 65535

try {
sum(base, max)

} catch (err) {
console.log(err.message)

}
1)

suite.add('sum function', function func () {
var base = 0

var max = 65535

sum(base, max)

1))

suite.on('complete’, require('./print'))
suite.run()

BITERINE 3-5 Froro

FEE e Nt I a6
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e
| try-catch

£ : 75 node@8.3 M ERRAS, 7E try AT RIAI M RERFE T UK AT

3.4.4 delete

ZEPIE, delete W T{EEFHERE 5 1AL JavaScript ARIZEZZREIAY, N
B % FAMRE undefined B, delete A9EI T JF%E K V8 4LIE JavaScript X R BIRNAS4F 14
MERGEAR, FEEMERELTN LTEER, THERY 3 MHFRLREREHN V8
FRA T HATHIRE .

var benchmark = require('benchmark"')
var suite = new benchmark.Suite()

function MyClass (x, y) {

this.x = x
this.y =y
Iy
function MyClassLast (x, y) {
this.y =y
this.x = x

F

FFE R N BB
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suite.add('setting to undefined', function undefProp () {
var obj = new MyClass(2, 3)
obj.x = undefined

JSON.stringify(obj)
b

suite.add('delete', function deleteProp () {
var obj = new MyClass(2, 3)
delete obj.x

JSON.stringify(obj)
1

suite.add('delete last property', function deleteProp () {
var obj = new MyClasslLast(2, 3)
delete obj.x

JSON.stringify(obj)
1

suite.add('setting to undefined literal', function undefPropLit () {
Vartobgr=nd xa 25y 30}
obj.x = undefined

JSON.stringify(obj)
1

suite.add('delete property literal', function deletePropLit () {
varebj =i { X2, v 3}
delete obj.x

JSON.stringify(obj)
b

suite.add('delete last property literal', function deletePropLit () {
Vartebji=r{ oy 835 axi: 20
delete obj.x

JSON.stringify(obj)
i)

5
+

FFE R~ N B IR BE
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suite.on('complete', require('./print'))

suite.run()

E{TEERMNE 3-6 Ao

rdefined |
|

B delete

property removal
B delete last property |

i
| 6.0.286.45

6.1.361
1,000,000 2,000,000 3,000,000 4,000,000

218 . 7 node@8 R LHRAF delete —NITR _EHIBEMLE node@6 T —1F. &
node@8.3 XU LIRAF delete — MR _EHHE—NEBMJLFESHIE undefined FHR,

3.4.5 arguments
I {17 40 38 arguments = DK EH, Fr UK 18 % £ A Array.prototype.slice.

call(arguments) FEERMRBAFRER, IHSHF—ENMERE. THET 4 HHR
FEERAERER V8 ARA THUATRIRE .

var benchmark = require( 'benchmark"')
var suite = new benchmark.Suite()

function leakyArguments () {
return other(arguments)

i
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function copyArgs () {
var array = new Array(arguments.length)

for (var i
array[i]

¥

9; i < array.length; i++) {
arguments[i]

return other(array)

}

function sliceArguments () {
var array = Array.prototype.slice.apply(arguments)
return other(array)

¥

function spreadop(...args) {
return other(args)

¥

function other (toSum) {
var total = @
for (var i = @; i < toSum.length; i++) {
total += toSum[i]
}

return total

¥

suite.add('leaky arguments', () => {
leakyArguments(1, 2, 3)
D)

suite.add('Array.prototype.slice arguments', () => {
sliceArguments(1, 2, 3)
D)

suite.add('for-loop copy arguments', () => {
copyArgs(1, 2, 3)
1

suite.add('spread operator', () => {
spreadop(1, 2, 3)
o)

ot
i
fim
—~
s

ST BB 16
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suite.on('complete’, require('./print'))
suite.run()

BITERMNE 3-7 Froro

| arguments
B leaky arguments
|
{ M Array.prototype.slice |
| 5.1.281.102 arguments I
|
i M for-loop copy arguments |
|
B spread operator |
| 5.8,283.41
.9.21
| 6.0.286.45
i
|
|
I
!
6.1.361 1
|
|
!
i
¢} 25,000,000 50,000,000 75,000,000 100,000,000 125,000,000 |

B 3-7

ZEiR ;7 node@8.3 BN ERRA A E AN KB ZEFF R E A arguments M5
REIFTR : T node@8.2 BIATHRA, FANRIZERA— for #EIRIE key M arguments
EFE 0 (Hixsks ) P, 22, BREWFF Array.prototype.slice.call 7o

3.4.6 async PEREFETH

7 V8@5.7 KfalE, JRER async RES Promise —#¥fR 7T, AT, Promise AIMERE
Et V8@5.6 TR Y —f%, %N 3-8 Fi7ro
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' Async performance improvements inv8 =~
‘ B vsss
' B ves7?

|
|

Babel transformed async Promises

async/await

& 3-8

3.4.7 AEUHIEE

FARRUREF AT Turbofan FLEELLETE HY JavaScript iB%, V8 BASEMk (3%
BREM ) EEIBEM, 620 debugger. eval A with,

X M debugger A, LLEfERAFAER debugger A IERE .

var benchmark = require('benchmark")
var suite = new benchmark.Suite()

suite.add('with debugger', function withDebugger () {
var base = ©
var max = 65535

var total = @

for (var i = base; i < max; i++) {
debugger
total += i
}
b

suite.add('without debugger', function withoutDebugger () {
var base = 0
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var max = 65535
var total = @

for (var i = base; i < max; i++) {
total += i

}
i)

suite.on('complete', require('./print'))
suite.run()

BITERINE 3-9 Firo

| debugger

20 . EAREMNIKAY V8 fRAF, debugger —EHERIE, FLUEEEITSNKER
—EZMFE debugger,

BEEWMT

o EFATH LTS BRAH Node.jso
° 3% V8 HIBARYTEZE ( https:/v8project.blogspot.com ), T fBHE—FHiflo
s PEBEMMNARLIZLLFEASHFELREA— S AMREESS,
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EHHNSEEENT

@ https://github.com/davidmarkclements/v8-perf

® http://www.infoq.com/cn/news/2016/08/v8-ignition-javascript-inteprete

® https://docs.google.com/presentation/d/1H11LsbclvzyOF3IUR05ZUaZcqDxo07_-
8fdyJoxdMooU/edit#slide=id.g18ceb14729 0 59

® https://www.nearform.com/blog/node-js-is-getting-a-new-v8-with-turbofan

@ https://zhuanlan.zhihu.com/p/26669846

3.5 Rust Addons

TAHIE, Nodejs NES CPU BEETENG R, BENBARFTEER C. C++
YR85 Node.js B9 & ( Addons ), IABIREER C. C++, MAERNE 7 HHEE—TFRust,

MARFFBE A node@B8.9.4 F1 rust@]1.26.0-nightly.

3.5.1 Rust

Rust & Mozilla FAZFFERE. MENFEZNIRREES. SHMUELNRRE
BEMELE, EE 3NN rEN. BEMEGER, EEX 3 MEMRIET Rust 2
AFEREM, BTk, BABE=FTFEH Rust BS Node.js 97 B.

3.5.2 FFl

FFI ( Foreign Function Interface ) AR S HMIES X EMIEND, BT A Node js
ARESEEE,

BEITATHR
$ cargo new ffi-demo && cd ffi-demo

$ npm init -y
$ npm i ffi --save
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w
{l

$ touch index.js
XER XA RERIN T o

src/lib.rs -

#[no_mangle]
pub extern fn fib(n: i64) -> i64 {
return match n {

10|05 =,
n => fib(n - 1) + fib(n - 2)
}
}
Cargo.toml :
[package]
name = "ffi-demo"
version = "0.1.0"
[1ib]
name = "ffi"

crate-type = ["dylib"]

Cargo.toml & Rust Il B FYECE SCF, YT Node.js F A9 package.json, X EIEE S
FAERAEER dylib ( sh758EEE ), HBFRTE Linux T2 libffi, 7 Windows T2 ffio

cargo = Rust WMBTEMEEETR, AFXMERBE. THERBEHFREEN.
{F A cargo HIFERED .
$ cargo build # FRIFEEFA

0E
$ cargo build --release # £™=HIEM, KERMTESMAL, BRIEE

IRt E Bl — target B X, EiZE K TSE debug ( AN --release ) B release
(/0 --release ) BX, FH T EMNNSHEZEE.

index.js FIRABANT .

const ffi = require('ffi")
const isWin = /?win/.test(process.platform)
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const rust = ffi.Library('target/debug/' + (!isWin ? 'lib' : '') + 'ffi', {
fibs [ inES R dnE i
b
function fib(n) {
SN (nE===Cs{|MnE===w )l
return 1
¥
return fib(n - 1) + fib(n - 2)
i
Wk ss

console.time('node")
console.log(fib(49))
console.timeEnd( 'node")

// rust
console.time('rust"')
console.log(rust.fib(40))
console.timeEnd('rust"')

1z 17 index.js :

$ node index.js
102334155
node: 1053.743ms
102334155
rust: 1092.570ms

¥ index.js FHY debug 2 A release, BT :

$ cargo build --release
$ node index.js
102334155

node: 1050.467ms
102334155

rust: 273.508ms

TEH, FINT --release HEFHIRED, HITHRE TRARRET



®
w
i1 i

5 | 103

3.5.3 Neon
Neon 22— M{E A Rust 85 Node js FHHFHIIESR,

FERAENT

$ npm i neon-cli -g
$ neon new neon-demo
$ cd neon-demo

$ tree .

— README.md
— 1ib

| L— index.js
— native

F—— Cargo.toml

I
| b build.rs
I

L— src
| L— lib.rs
L— package.json

3 directories, 6 files
$ npm i #fii%% neon build

$ node lib/index.js
hello node

BETREEXRBIREXHS,

lib/index.js :

var addon = require('../native');
console.log(addon.hello());

native/src/lib.rs :

#[macro_use]
extern crate neon;

use neon::vm::{Call, JsResult};
use neon::js::JsString;

fn hello(call: Call) -> JsResult<JsString> {
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let scope = call.scope;
Ok(JsString: :new(scope, "hello node").unwrap())

}

register_module! (m, {
m.export("hello", hello)

s

native/build.rs

extern crate neon_build;

fn main() {
neon_build: :setup(); // must be called in build.rs

// add project-specific build logic here...

native/Cargo.toml ;

[package]
name = "neon-demo"
version = "0.1.0"

authors = ["nswbmw <gxqzk@126.com>"]
license = "MIT"
build = "build.rs"

[1ib]
name = "neon_demo"
crate-type = ["dylib"]

[build-dependencies]
neon-build = "0.1.22"

[dependencies]
neon = "@.1.22"

#£3Z 1T neon build B, £ 4R#E native/Cargo.toml 1 build FERIEEMXH (XEE
build.rs ) 48i%E, FHELEMAMERZ dylib ( ZNSSEEEE ) native/sre/lib.rs T T I BAR
33248, iBid register module yEf T — hello 773%, IR[E hello node FFF &,

ETRMIRRLE Node.js #l Neon 85 198 Rz fT3EK AR EF B FTRER,
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BN HESI T

native/src/lib.rs :

#[macro_use]
extern crate neon;

use neon::vm::{Call, JsResult};
use neon::mem::Handle;
use neon::js::JsInteger;

fn fib(call: Call) -> JsResult<JsInteger> {

let scope = call.scope;

let index: Handle<JsInteger> = try!(try!(call.arguments.require(scope, 9)).
check: :<JsInteger>());

let index: i32 = index.value() as 132;

let result: i32 = fibonacci(index);

Ok(JsInteger::new(scope, result))

}
fn fibonacci(n: i32) -> i32 {
match n {
1N|E28 =1,

_ => fibonacci(n - 1) + fibonacci(n - 2)

register_module!(m, {
m.export("fib", fib)
5

lib/index.js :
const rust = require('../native')

function fib (n) {
if (n === 1 || n === 2) {
return 1

}
return fib(n - 1) + fib(n - 2)

}

L5Ts
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console.time( 'node")
console.log(fib(40))
console.timeEnd('node")

// rust
console.time('rust")
console.log(rust.fib(40))
console.timeEnd('rust’)
E1T :

$ neon build

$ node lib/index.js
102334155

node: 1030.681ms
102334155

rust: 270.417ms

BTXE—NMEZ206F, A Neon BE— User &, TJEAN—IPEF first_
name F1 last name AIXFTR, |ELE—1 get full name 77k,

B3 A SCAHE AN T o

native/src/lib.rs .

#[macro_use]
extern crate neon;

use neon::js::{JsFunction, JsString, Object, JsObject};
use neon::js::class::{Class, JsClass};

use neon::mem::Handle;

use neon::vm::Lock;

pub struct User {
first_name: String,
last_name: String,

}

declare_types! {
pub class JsUser for User {
init(call) {
let scope = call.scope;



RE3 | 107

let user = try!(try!(call.arguments.require(scope, 0)).
check: :<JsObject>());

let first_name: Handle<JsString> = try!(try!(user.get(scope, "first_
name")).check: :<JsString>());

let last_name: Handle<JsString> = try!(try!(user.get(scope, "last_
name")).check: :<JsString>());

Ok (User {
first_name: first_name.value(),
last_name: last_name.value(),
o)
¥

method get_full name(call) {
let scope = call.scope;
let first_name = call.arguments.this(scope).grab(|user| { user.first_
name.clone() });
let last_name = call.arguments.this(scope).grab(|user| { user.last_
name.clone() });
ok(try! (IsString: :new_or_throw(scope, &(first_name + &last_name))).
upcast())
}
}
}

register_module!(m, {

let class: Handle<JsClass<JsUser>> = try!(JsUser::class(m.scope));

let constructor: Handle<JsFunction<JsUser>> = try!(class.constructor(m.
scope));

try!(m.exports.set("User", constructor));

ok(())
3

lib/index.js :

const rust = require('../native')

const User rust.User

const user = new User({
first_name: 'zhang',
last_name: 'san

b))
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console.log(user.get_full name())
E57

$ neon build
$ node lib/index.js
zhangsan

3.5.4 NAPI

A2 Node.js FF & E T REEBET R Node js FRASHEFZTAERMIER, X
A B EE LR KB node-sass RWHRBREIM, BAHZBHELRS Nodejs 7 B ™=
ERH V8 FEM API, MARIRZALY Node js RFiHY V8 FRATREARE, FFIL—EFHEK
Node.js B9ARA, JRS5EIEEIETTH Nodejs ¥ BB TTRERI T o

NAPI 2 node@8 #HARMMWATREHERFLXNED, HRTUINALRTR,
NAPI 2t T2 E 8 ABI #0, R T Nodejs lRAZ R, S| EEREREFELHEDMN
[ER, BRRT RS Nodejs RS RILASLZR O]/,

B BT NAPI BT ER, PTEXERIFARE, £EFE T — demo FHHIR
2|7 GitHub k£, XEHIZ clone TRIEFT :
$ git clone https://github.com/nswbmw/rust-napi-demo

FRXMANRIBIAT,

src/lib.rs :

#[macro_use]

extern crate napi;
#[macro_use]

extern crate napi_derive;

use napi::{NapiEnv, NapiNumber, NapiResult};

#[derive(NapiArgs)]
struct Args<'a> {
n: NapiNumber<'a>

}



fn fibonacci<'a>(env: &'a NapiEnv, args: &Args<'a>) ->
NapiResult<NapiNumber<'a>> {

let number = args.n.to_i32()?;

NapiNumber: :from_i32(env, _fibonacci(number))

}
napi_callback! (export_fibonacci, fibonacci);
fn _fibonacci(n: i32) -> i32 {

match n {

1 2= 1,
_ => _fibonacci(n - 1) + _fibonacci(n - 2)

index.js :
const rust = require('./build/Release/example.node’)

function fib (n) {

SER(nE===01 sl MnE===to) =t
return 1
}
return fib(n - 1) + fib(n - 2)
}
// Js

console.time('node")
console.log(fib(40))
console.timeEnd( 'node")

[/ rust

console.time('rust')
console.log(rust.fibonacci(40))
console.timeEnd('rust")

BTER .

$ npm start
102334155

node: 1087.650ms
102334155

KR | 109
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rust: 268.395ms
(node:33302) Warning: N-API is an experimental feature and could change at
any time.

ERNSHEHEZENT

¢ https:/github.com/neon-bindings/neon
® https://github.com/napi-rs/napi
® https://zhuanlan.zhihu.com/p/27650526

3.6 Event Loop

ZE{44E3K ( Event Loop ) 2 Node.js FiZ/UHIMS, FTIIEMR Event Loop IS 1E

NTEHERBNABIALREFTEEN, LMEEUTRE .

setTimeout(() => {
console.log('hi')
}, 1000)

BANAERFEIETT 1s FHEIH hi, ERIFERTEREZAT 1s FAITEIH
hio XASAARIZRE Event Loop BB IMEFEIA O, FNMERELAFRBELATT

IF:

3.6.1 {t4= Event Loop

FATTIAE IR R Event Loop 21 T o
* FREESEHETLE LT, EH— 1174 ( Execution Context Stack o

°* AEXELBZINEFE— “EEBAFI” ( Task Queve ), RFLRSESHE “IF

FRAFI" Hh, REXLBRUASHTEENES.

° —B "MiTH" RHFMEAESNTTE, RARSIER “EST", WRXAF

PEFEZERTEFERE, HEM “ESBF” #FARGTE, RERT.
° ILBAMBEE FENE=S,
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FATEH Nodejs £EEZAW, BAMEARAIGZHEAR? REAZXETEREY
Libuv 47—/~ /0O &A2# (Bp Bk #y “4E4PAF]” ), 44 Nodejs 3 /O #9451k,
BEARAREESHL,

TERE T FEBESBAS”, X HE S E S, H5E Event Loop AY “iEBUESRAGI”
6 MR, WA 3-10 Fimro

|
—>| timers |
| .

T

| ' 1
| I/0 callbacks |
| ! T '
| : 1
| idle, prepare |
' I | I I 1
| I — | incoming: |
|| poll |<—— connections, |
| ! T : | data, etc. |
| L |
|
|
|

r 1
— close callbacks |
| i

B 3-10

ENMMEREE — FIFO BIEIABAS] ( queue ), 2 Event Loop $HITEI XN EX AT,
AEMN LB ERBIATI RS — MES BT INTT, ERIMESBEEZHERITHER
#E1A%| EBRS, Event Loop IEH AN T—MER

F/ M EX (phase ) FITERII T,

® timers : $157 setTimeout() 7 setInterval() FEIEARY callback,
® /O callbacks ; E—R®IEILRFF DEA VO callback SHFEIRE X —# HIIX—F R
#1470
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* idle, prepare ;: {XAERFEHo

poll: HERBBEHNER, 11T I/O callback, 718 HHI M T node SFHETEX M E o
check : #1117 setimmediate() 9 callback,

close callbacks : #11T close Z={4-AJ callback, 520 socket.on('close',func)s

3.6.2 poll BrEg

poll (YEXREEF AW INEE, WTATIR,

° X timers N ERMSRZEIE, HITERES ( setTimeout 1 setInterval ) HY callback,
* 117 poll BAZ EEEAY 1/O callback,

#NER Event Loop FEA T poll BiE&, BRMKIZE timer, NTJEEAE M TIEN

* #05 poll queue X =, M Event Loop ¥ B M 1T queue B A callback, HE
queue AZ, ENITH callback FIXFR G LR
* 40 poll queue A%, METREEXEMNTIER.
= INRARILER setimmediate() iIRE T callback, NI Event Loop 453 poll B Ex
F#EN check BYER, #1117 check M EXHY queue,
= 0 R LR F {F B setlmmediate(), N Event Loop ¥ FA 2 7 1Z M X , 1
callbacks LA poll queue, #NERFH callback F Nz B 170

—B poll queue 4%, NI Event Loop ¥#&E timers, ZARF timer AR B FIER, N
Event Loop & [E1 %] timers B %, AFFT timer queue,

3.6.3 process.nextTick()

FE 6 PERIFIRE I process.nextTick(), process.nextTick() /A7E Event Loop
M ENST, MEESIMERAFERT, BBA— B ERTIEE TN ERET
HiT. XEBEXEEIRE—T macrotask F1 microtask BIHES:, macrotask ( 2215 ) & Event
Loop ZEE NN R ITHIIES, microtask ( ffES ) IEEE MR ZEMITHES. Bl L
& 6 N ERERE T macrotask, process.nextTick() /& F microtasko
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process.nextTick() 49 5 #.A= V8 #) microtask 7 %% %, & Nodejs B @& H# &,
3%t process.nextTick() #9474 #L F microtask, Promise.then 4./ T microtask #9

"—#o

RE4HH —5 X T Event Loop IIEE EMAE, NE 3-11 Fixo

= |
i Queues = B ey 5
| EE WS - . |
{ ‘
| {
o ';
| o b e A2 g @ g £ & B
: 28 FoE ESN BEN 05 i =N iEN = oE NEl B ASE AR |
i g =2 S £ 1] o Lol 5 E 11} o = B £ ni |
: B jo BN BN BER fES fol ol GO " = FER Gl Bem oW BN
w " B R R a8 loF = N = o [of =N el
‘ e G e 8 © o o ol |
|
I !
| :
| 1
| Tick Tick ;
? . J {
3 b f
| Phases |
| Time. -
B3-1

£ &/ \B3R7~ Event Loop B & NHER, $ITHYRZ macrotask, macrotask H 8] A5 4L
Bk R AHITHIZ microtaske

3.6.4 AL
TEEMBEILET 6 BRRADRIEER EFE]AY Event Loop FIFIIR

Rag—

setTimeout(() => {
console.log('setTimeout")

}, @)

setImmediate(() => {
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console.log('setImmediate")

o)
BITERA -

setImmediate
setTimeout

HE

setTimeout
setImmediate

AT AERTFER? E A setTimeout/setnterval FIEE 2 NS EMEBESEEZ (1,
2 -1], MEBIXNEBNSHHEAILA 1, B setTimeout(fn, 0) === setTimeout(fn, 1),
FHRAIHNE, setTimeout AYEIER I timer PYERINTT, setimmediate BY[EIE &R E7E check
BYER#NFT, event loop EFFIARTSEARE timer NEX, ERMFFIRE] timer MRS HFE—
EREE, XS TRAHER,

® ¥ timer BT 89 /& & B (8] #8 1 1ms, % 2 loop->time >= 1, N # 1T timer B} E&
( setTimeout ) AY[EITEK £,

® 7 timer BIAYERATEZD T Ims, WS 1T check FER ( setimmediate ) B9 [E1E & £,
T—2K event loop #1117 timer BT E% ( setTimeout ) BIEIAREL

BENMBIT

setTimeout(() => {
console.log('setTimeout")

}, @)

setImmediate(() => {
console.log('setImmediate")

b

const start = Date.now()
while (Date.now() - start < 10);

BTER—ER :

setTimeout
setImmediate
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RE=
const fs = require('fs')

fs.readFile(__filename, () => {
setTimeout(() => {
console.log('setTimeout")

}, 9)

setImmediate(() => {
console.log('setImmediate")
9]
1)

BITERWAT

setImmediate
setTimeout

M . foreadFile (IEBRMANITE, $1TM THRIE,

o 3% setTimeout 9B 18R EEME timer FTER o

® }% setlmmediate B9 E1A R EEME] check FTER

>y
L
w
I

Imh

KRG | 115

* event loop M pool B EX i SR 48 5L (@ T — MR FT, 18%F 2 check BHER, Frid

setimmediate B9 [E118 & E LT,

o FEACK event loop R 5, #ANT—>K eventloop, 177 setTimeout AY[E1H & £,

FrIX, 7 1/0 Callbacks H3F AT setTimeout F setimmediate Sk ITERE setimmediate

FHITo

RB=

setInterval(() => {
console.log('setInterval')
}, 100)

process.nextTick(function tick () {
process.nextTick(tick)

1

;i

BITER . KIZASHTENH setinterval,
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B FE . process.nextTick = PR FE IR, ¥5 event loop PH ZE 7E microtask B E%, S
event loop = HAth macrotask B BRI EIARECE B SHIT.

fRR T 7RIBE 2 A setimmediate X% process.nextTick :

setInterval(() => {
console.log('setInterval')
}, 100)

setImmediate(function immediate () {
setImmediate(immediate)

1))

ETER . & 100ms FTEI—K setlnterval,

8 % . 7 process.nextTick M #| 1T process.nextTick B {5 A ¥ tick & £03F A 3 34
BT microtask B9 2 #F, Fr I 5 B microtask 7Kk IiT 1 1T R 52 ; 7 setimmediate K 3 15
setimmediate FA& 4§ immediate & ECEME] T —>K event loop B check FYER, TR AT
HATEY check FYER, FRIU4ET event loop EH fih macrotask 147 MM £,

BEMIT

setImmediate(() => {
console.log('setImmediatel')
setImmediate(() => {
console.log('setImmediate2"')
b
process.nextTick(() => {
console.log('nextTick")
b
o)

setImmediate(() => {
console.log('setImmediate3")

b
ETER .

setImmediatel
setImmediate3
nextTick

setImmediate2
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It R AL setlmmediate 7T A 744X % process.nextTick, process.nextTick 745 &
P x FRRZTEMAREG, Hhe R AR AW — LI AF4 5] 249 microtask EHATHY

BT

et

const promise = Promise.resolve()
.then(() => {
return promise

})

promise.catch(console.error)
BITHER

TypeError: Chaining cycle detected for promise #<Promise>
at <anonymous>
at process._tickCallback (internal/process/next_tick.js:188:7)
at Function.Module.runMain (module.js:667:11)
at startup (bootstrap_node.js:187:16)
at bootstrap_node.js:607:3

fBFE . 7E Promise A+ HHISEEME T promise FNeEREIEC ., {F4HEE, BFEE
FSEEAHME, promise.then B A E{UTF process.nextTick, FfIUERS ¥ B & ECEAE
microtask T EX . FEMRIBSSEBILEIR, LUBEIREIM .

process.nextTick(function tick () {
process.nextTick(tick)

1))
BENMIT .
const promise = Promise.resolve()

promise.then(() => {
console.log('promise’)

1))
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process.nextTick(() => {
console.log('nextTick")

b
BTER .

nextTick
promise

fREE . BRI process.nextTick —#¥, promise.then t¥& [E] 3 oK £5F A2 microtask,
BHMEFRA—HE, process.nextTick B9 microtask queue BEEMLFET promise BY microtask
queue HFTHY,

KA

setTimeout(() => {
console.log(1)
3, 0)
new Promise((resolve, reject) => {
console.log(2)
for (let i = @; 1 < 10000; i++) {
i === 9999 && resolve()
}
console.log(3)
}).then(() => {
console.log(4)

b
console.log(5)

BITER .

B A~ U WN

%% . Promise MiE R R BT HITHY, ATRUEFTED 2. 3, R/EHTED 5 Tk
event loop FEAFH T microtask AIFTER, 4T promise.then FYEIAREEL, FTEIL 4, ; R
HFTT— macrotask, 143FE timer FrERAY setTimeout AYEIAREL, FTEIH 1.
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REEA

setImmediate(() => {

}

console.log(1)

setTimeout(() => {
console.log(2)

}, 100)

setImmediate(() => {
console.log(3)

1)

process.nextTick(() => {
console.log(4)

1

process.nextTick(() => {

1))

console.log(5)

setTimeout(() => {
console.log(6)

}, 100)

setImmediate(() => {
console.log(7)

o)

process.nextTick(() => {
console.log(8)

b))

console.log(9)

BEITER

N O W A NP 00U

b

C

fify
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T process.nextTick. setTimeout #1 setimmediate F28 4, 15EEH BITIEIRIE,



120 | Node.js AiXFsrE

ATHNSEREMT,

https://medium.com/the-node-js-collection/what-you-should-know-to-really-
understand-the-node-js-event-loop-and-its-metrics-c4907b19da4c
https://cnodejs.org/topic/57d68794cb61605d360105bf

#H{E & Node.js FF & & &BXF TypeError: Cannot read property 'xxx' of undefined/null
XFEFIRFAELE, REXMEREEABRFHEN— IR EHKE xxx B, ERX
MR KI{ER undefined 53 null,

TEE RN .

const article = { title: 'Node.js', content: 'Hello, Node.js' }
setImmediate(() => {
console.log(article.author.name)

)
BT ERFBSITED

/Users/nswbmw/Desktop/test/app.js:3
console.log(article.author.name)

A

TypeError: Cannot read property 'name' of undefined

at Timeout.setInterval [as _onTimeout] (/Users/nswbmw/Desktop/test/app.
js:3:30)

at ontimeout (timers.js:475:11)

at tryOnTimeout (timers.js:310:5)

at Timer.listOnTimeout (timers.js:270:5)

article 2 — M X EX LR, F title A content B, %% author BM, FFlU article.
author 7= undefined, & article.author.name £ FH. XM ETHBEREE—THFT R
£ ( setimmediate ) WHBH A9, FFIAX N EIRZE— “uncaught exception”, IMREH
process.on('uncaughtException', () => {}) S KT8, WFEFS crash,
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XX MERIBERFNTTE, BE RBEFRIN console.log KFTEN article AYE. Tl
BIENMET linode AR, BT INEA linode FIXIXEFHIRE? EREFEN.

3.7.2 {£H linode

FATAR A0 --abort-on-uncaught-exception S E B TR, R crash BT 1E,
£ B35 Core Dump :

$ ulimit -c unlimited
$ node --abort-on-uncaught-exception app.js
Uncaught TypeError: Cannot read property ‘name' of undefined

FROM

Immediate.setImmediate (/home/nswbmw/test/app.js:1:1)
runCallback (timers.js:1:1)

tryOnImmediate (timers.js:1:1)

processImmediate [as _immediateCallback] (timers.js:1:1)
Illegal instruction (core dumped)

BT S 4 A—A core X, FATMEH llnode INELFIZHTIX A core X4 .

$ 11db-4.0 -c ./core

(11db) target create --core "./core"

Core file '/home/nswbmw/test/./core' (x86_64) was loaded.
(11db)

£ F v8 bt EFHITAY backtrace :

(11db) v8 bt
* thread #1: tid = 4750, ©x00007ffd905d5b39 node v8: :base::0S::Abort() + 9,
name = 'node', stop reason = signal SIGILL
* frame #0: 0x00007ffd905d5b39 node v8::base::0S::Abort() + 9
frame #1: 0x00007ffd900a4d19 node v8::internal::Isolate::Throw(v8::intern
al::0bject*, v8::internal::MessagelLocation*) + 489
frame #2: 0x00007ffd9005e7f9 node v8::internal::LoadIC::Load(v8: :interna
L::Handle<v8: :internal: :0bject>, v8::internal::Handle<v8::1internal::Name>) +
569
frame #3: 0x00007ffd9005f759 node v8::internal::Runtime_LoadIC_Miss(int,
v8::internal: :0bject**, v8::internal::Isolate*) + 633
frame #4: 0x000018e6e710463d <exit>
frame #5: 0x000018e6e7lecced <stub>
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frame #6: 0x000018e6e71bf9ce setImmediate(this=0x0000154a3ae09429:<0bje
ct: Immediate>) at /home/nswbmw/test/app.js:2:14 fn=0x6000154a3ae09281

o IUFH, 7F frame #4 B FM A T exito 1+ LB E frame#6 , W H —
/™ setlmmediate ( 7 app.js 5 2 7 ) # 7 $51R, setimmediate fY B3 o £2 49 3b 1tk
0x0000154a32e09281, FA1EM v8i I8 RIXPHREK .

(11db) v8 i ©x0000154a32e09281
0x0000154a3ae09281:<function: setImmediate at /home/nswbmw/test/app.js:2:14
context=0x0000154a32e09199{
(previous)=0x000017849b703d89
(closure)=0x0000154a3ae08d81 {<function: (anonymous) at /home/nswbmw/
test/app.js:1:10>},
article=0x0000154a3ae091d1:<0Object: Object>}>
(11db) v8 i 0x0000154a3ae091d1
0x0000154a3ae091d1:<0bject: Object properties {
.title=0x000014117e04c9e9:<String: "Node.js">,
.content=0x000014117e04ca09:<String: "Hello, Node.js">}>

TJINEI, 7 setimmediate ERERH — article R, FMNUELEBE v8i KK, &
H] article FY{E 4 { title: "Node.js", content: "Hello, Node.js" }, F%% author B, E4H
KHo

3.7.3 ReDoS

ReDoS ( RegExp Denial of Service, IENFRIANIELRFZHE ) eETEMNRIER
NEERGRE, ATIAEERAENTER, SHIMAESH CPUMER, SBRSATH,
MSBENFRIERLE “~F" NREEERENFRIARA “BH” %,

FAERNGT
/a.*b/g.test("aaaf")

HITE I REOAE 3-12 Firo
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iMATCH 1 - FINISHED IN 18 STEPS

1| /g #¥6/g laaaf

2 | /B#6/9 aaaf

3 /dldb/g adaf

4| /a.*fY/a aaaf BA
5| Va.*[Y/o @daf m
6| 7a.*[3/9 aaaf BAI
7 | Za.*BY/g dlaaf
8| /Bl-*6/g aaafll
9| 7aldb/g aaaf
| 10| /a.*B/g aaaf BACKTR
| 11| Za.*B/g daaf BA
| 12| /a.*[Y/G aa af
| 13| /E)-*6/9 adlaf BA
i 14 | Zoldb7g daaf
| 15| /a.*[3/g adlaf BACKTRACK
| 16 | 76.*[Y/§ aaa f
| 17 | YE)-*bZg aaaf] ]
| 18| /f-%6/g aaaf
# | Match failed in 18 step(s)

TUEL, BA " BRELE, FUEI S * RETFHEARE, ATHET
f9— b BEES, FTSE “itH” —PFHBRERE (4 % ), ERMANEE (5
5% ), BT AGREE “nt " — Do XA I — DN FAF RS R R 2 H( backtrack ),

BENBIT
const reg = /(a*)+b/

console.time('reg")

reg.test('aaaaaaaaaaaaaaaaaaaaaaaaaaaft') // reg: 2572.022ms

// reg.test('aaaaaaaaaaaaaaaaaaaaaaaaaaasf’) // reg: 5048.735ms
// reg.test('aaaaaaaaaaaaaaaaaaaaaaaaaaaf') // reg: 107160.0760ms
console.timeEnd('reg')

""I«,U:‘rtﬁfﬁ BARM—AFE 2, BEFNETHERME, XEIHTENREK
ROAEHSER, XPMENRAEXNNEEREA 02",

BEFERBHENRERXZERELN, EXMBERATERS “FF”, &INER
llnode 30 AR X 2 o] 51
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BT TR .

$ echo "/(a*)+b/.test('aaaaaaaaaaaaaaaaaaaaaaaaaaaaaf')" > app.js
$ node --abort-on-uncaught-exception app.js &
$ kill -BUS ~pgrep -n node”

A BY, core XA, 5 linode IBIK .

$ 11db-4.0 -c ./core
(11db) target create --core "./core"
Core file '/home/nswbmw/test/./core' (x86_64) was loaded.
(11db) v8 bt
* thread #1: tid = 5381, 0x000036a6db804f6b, name = 'node', stop reason =
signal SIGBUS
* frame #0: 0x000036a6db804f6b <builtin>

frame #6: 0x000036a6db68463d <exit>

frame #7: 0x000036a6db7135f4 test(this=0x0000038344709119:<ISRegEXp
source=/(a*)+b/>, 0x0000098ccdb4c9e9:<String: "aaaaaaaaaaaaaaaa...">) at (no
script) fn=0x0000183cabcl34al

(11db) v8 i -F ©x0000098ccdb4c9e9
0x0000098ccdb4c9e9:<String: "aaaaaaaaaaaaaaaaaaaaaaaaaaaaaf">

JUE, BFERER, EAERT—MEMNRER (/(a%)+b/) B9 test 717k, SH

EFFTEE (aaaaaaaaaaaaaaaaaaaaaaaaaaaaal),

BOENFREAREWHOEET EMESHFAVENEE, HlE EmNENRER
/(a*)+b/ BB A /a*b/o

KU SEFERENT

® https://www.rawidn.com/posts/ddos-and-ddos-in-regular-expression.html



TepEEE, DEFES, AERSHES TRLEARREVERFT
ENEE, RSB TBEE—Proxy, BEEFINRETHAE
B
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4.1 Source Map

XfF Source Map, BMAKRHFAREL, AR X T IEFE ZEESE JavaScript. CSS
PURB/INMEFR, IR TR R, BSSEEHRBRA AT EIREFTERL, Source Map
NiEmE. Z6F, jQuery 1.9 5| N7 Source Map, FTFF http:/ajax.googleapis.com/
ajax/libs/jquery/1.9.0/jquery.min.js, TRE—TRIXEH :

//@ sourceMappingURL=jquery.min.map

XF A= Source Map, E—MHI A map ( HLHZ JSON ) X4, BE S5ERE
B—1MBEX T,

Source Map & AT IX /LN H: .

(1) EFHEARR, B/MEFR, tb2A jQuery 1.9 KRB EE4ERI = 252KB, EEREEE
32KB,

(2) ZAXHEFH, B HTTPIERE, NATRIR.
(3) BEHMIBZHIFM JavaScript, 540 CoffeeScript. TypeScript .

AT R EN{EE A Source Map, AR map HFFMNFERE X, BXBAYE
BUNEFESFHBETHNE, B TRE Nodejs RETUHE 1. 3 A6, 25INELW
a4 uglify-es F1 TypeScript 254 Source Map & o

4.1.1 uglify-es

uglify-js &% AR JavaScript RIBEFHETE, BREFFE|ES 5 fRAE, uglify-es X
% ES6 B M _ERRAF B 3% A uglify-js, FAMATHERT uglify-eso

source-map-support =—“NE Node.js J1EE T 32 #5F Source Map YRR,

224 uglify-es F source-map-support :

$ npm i uglify-es -g
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$ npm i source-map-support

BIBNH AR, MTHA.

app.js :
require('source-map-support').install()

function sayHello (name) {
throw new Error('error!!!")
console.log( Hello, ${name}’)

i

sayHello('World")
{5 A3 uglify-es EAR RS XA FF A AL map XX -
$ uglifyjs app.js -o app.min.js --source-map "url=app.min.js.map"

4 i}, app.min.js #1 app.min.js.map X

App.min.js XHFHHRBAT ;

require("source-map-support").install();function sayHello(name){throw new
Error("error!!!");console.log( Hello, ${name} )}sayHello("World");
//# sourceMappingURL=app.min.js.map

app.min.js.map XHFHRFMT :

{"version":3,"sources":["app.js"], "names":["require","install", "sayHello","na
me","Error", "console","log"], "mappings": "AAAAA, QAAQ, sBAAsBC, UAESB, SAASC, SAAUC

,MAC3jB,MAAM, TAAIC,MAAM, YAChBC, QAAQC, cAACH, QAGXBD, SAAS" }
L AHIE 1T app.min.js, B9 B RIEFHAEIRE
$ node app.min.js

/Users/nswbmw/Desktop/test/app.js:4
throw new Error('error!!!")
N
Enporsterror]
at sayHello (/Users/nswbmw/Desktop/test/app.js:4:9)
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INRMBR app.minjs REN—ITER, WEEFETELEERTERNEIRY
$ node app.min.js

/Users/nswbmw/Desktop/test/app.min.js:1
require("source-map-support”).install();function sayHello(name){throw new

Error("error!!!1");console.log( Hello, ${name} )}sayHello("World");

Error: error!!l’
at sayHello (/Users/nswbmw/Desktop/test/app.min.js:1:71)

source-map-support x21813 Error.prepareStackTrace S A, 7F 3.3 Tt fid & 1 AL,
XERBER,

4.1.2 TypeScript

2 FH%E % TypeScript :
$ npm i typescript -g

RIS, TR

app_ts.ts :

declare function require(name: string)
require('source-map-support').install()

function sayHello (name: string): any {

throw new Error('error!!!")

}

sayHello('World')

BT, 45 app_tsjs F app_ts.js.map :
$ tsc --sourceMap app_ts.ts

=T app_ts.js :

$ node app_ts.js
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/Users/nswbmw/Desktop/test/app_ts.ts:5
throw new Error('error!!!")

N

Error: error!!!
at sayHello (/Users/nswbmw/Desktop/test/app_ts.ts:5:9)

4.1.3 source—-map-support SR HE

BT LA install F73ER £ A— retrieveSourceMap S5, FkBEE X 4E
Source Map :

require('source-map-support').install({
retrieveSourceMap: function(source) {
if (source === 'compiled.js') { '
return {
url:z ‘original.js’,
map: fs.readFileSync('compiled.js.map', 'utf8')
}
}

return null
}
b

Eban¥§FrE map XHEEFEIRNFH, MARHE T
EHHSEREN T,

* http://www.ruanyifeng.com/blog/2013/01/javascript_source_map.html
¢ https://yq.aliyun.com/articles/73529
® https://github.com/v8/v8/wiki/Stack-Trace-API

® https://github.com/evanw/node-source-map-support

4.2 Chrome DevTools

BREEINEFANSEHE, AIbEREEMNEAR TREERADTERNE
R AL, Nodejs AKX TEBRE, ¥ WHIF S HEH console.log. debugger 1 node-

FoEE— NI BB
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inspector, console.log AR T ; FATARIEFFEA debugger, B AT /AR B,
SFHITR, ESICHBR debugger, NIXRES[FMEERIB ; HI, node-inspector E iR
HIEENES,

node@6.3 XA LIRARE T —MEIREE, TTIUE S Chrome DevTools £/, mELL
node-inspector E 58 K,

THE## Chrome DevTools %,

421 {EF Chrome DevTools
BB RHIRAL, WTAAR.

app.js :

const Paloma = require('paloma‘)
const app = new Paloma()

app.use(ctx => {
ctx.body = 'hello world!'
1
app.listen(3000)
1E17 :
$ node --inspect app.js
QE B
e RABERAESE | IT30F 15 MAT, 3 F21E 8 —-inspect-brk £ 2 3, Bp

node --inspect-brk app.js.

¥TFF Chrome N 558%, /(0] chrome:/inspect, SNE 4-1 Fi7Ro



B Remote Target A inspect,

I "Cbh‘s‘dlé‘

f

| DevTools

Devices

- Pages

| Extensions
Apps

‘Shared workers
| Service workers

| Other

" Sources  Profiler

Network Fllesystem »
> Q (no domain)

‘v O file/
| ¥ [l Users/nswbmw/Desktop/test

» [ls node_modules
[ appijs

H {# A7 X 5 node-inspector 2K {lL, T PLF 0BT =, A

Memory

Dewces

Discover USB devices
Discover network targets

Open dedicated DevTools for Node

Remote Target #Locatrost

| Configure...

‘ app.js file:///Users/néwbmw/Desktop/test/app.js

Target (v8.9.4)
_ inspect .
& a-1

Adblock Plus e

[T« app js: formatted x |

1l

2

3

4

5 app.use(ctx=>{

6

7

8 )

9

10 app. listen(3000)
11|}

12|)

13

B 4-2

(functlon(exports, requ:.re, module,
const Paloma = require('paloma’)
const app = new Paloma()

ctx.body = 'hello world!'

Y FF Sources, #NE 4-2 o

__filename, _

TR | 131

Port forwarding... |

dirname) {

J& 7E Console B H %

WAZTERRTENZTENE. WTHA=R, EE6 ﬁuﬂlﬂﬁﬁ,m, R 51 47 curl
localhost:30007name=nswbmw, RAGZEHITEE 6 TR EEHTT, 7 Console BFTE] ctx.

query B8, & 4-3 Pr7rs

e NI L B
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1“(A)iokr;s;c‘ale Sources  Profiler Memory ~ Adblock Plus

‘ Network Fllesystem » : | [[4 app.js:formatted x ‘
>Q(nodomam) 1 (functlon(exports, require, module, _ filename, _ dirname) { |
| . 2| const Paloma = require('paloma')
inﬁIe// 3| const app = new Paloma()
| ¥ [l Users/nswbmw/Desktop/test 4|
I ode modul 5| app.use(ctx=>{ ctx = {request: {.}, response: {.}, app: I
| . node.inodiAcs =62 ctx.body = 'hello world!'
| | appis 7 T
{ 8 )
| 0|
| 10 app.listen(3000)
| 11|} ‘
5 121); !
{ ik}
? 1
' 1
Line 8, Column 9
l; :  Console
1 [ © @ % node[34231] v | Filter Default levels ¥ Group similar
| > ctx.query

i
| ¢ » {name: "nswbmw"}
{> |

BEAFEFEENETZE, LABRTEHE, 4 ctx,

BFAEME debugger, 2B ~ELHITNRE, flANBLHIT. BLHN BELRY , FF,
XELBEMEIR,

422 NIM

& XIAR Nodejs HEFEITARBBRRNOAD, XRAAN, EFEMNET
NIM, NIM ( Node Inspector Manager ) &— Chrome &1, =T & BRI RIBLLITH
DevTools, o] IMi& & B ZIMIFFTH DevTools, #E 4-4 PR,

g R A KB BB
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4.2.3 inspect-process

INRIRTE NIM AR, BAYRTETE inspect-processo

$ npm i inspect-process -g

A -
$ inspect app.js

inspect-process = B 1 Il | Chrome DevTools, 2R /5E L E appjs, E& A% S
Chrome DevTools —&,

4.2.4 process._debugProcess
MR — Node.js HEER BTN, HE RN —inspect ZE, MBENFBER (£F
K7 ) XARIBR, NIXAFOIUEERA process. debugProcess, EBAT AT

* BT ps AL perep -n node EE X I 2 FNHY Node.js FHF2H pid, B140 53911,
o FTFHEIAL G, 547 node -e "process. debugProcess(53911)", E3E A Nodejs 3
& & #T EN 4 Debugger listening on ws://127.0.0.1:9229/2331fa07-32af-45¢eb-ala8-

FEE R NI BB
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bead7a0ab905,
e JFH Chrome DevTools #HfT1E1R o
ATHSEEREN T,

® https://medium.com/@paul_irish/debugging-node-js-nightlies-with-chrome-devtools-
7c4alb95ae27

4.3 Visual Studio Code

Visual Studio Code ( f&#R VS Code ) B—H B FRENIMAR L. BEE. BERNK
FB4REERE, VS Code REFAMIREA, KTTENBaTEH VS Code KR Node.js AL,

431 EXAER
FEIRAM T

app.js :

const Paloma = require('paloma‘)
const app = new Paloma()

app.use(ctx => {
ctx.body = 'hello world!'
b

app.listen(3000)

F VS Code fINE test X432, FTFF app.js, REHITINTHEME,

o BEFLME 44 Tab, VIREIFRER,

o BHRMME S 1T ctx.body="hello world!" , FEZ % B4R ANMT =0
o BHA bR B NEE=FIRMENFR,

o BHA FRANKIEERTABRES S,

LERINE 4-5 Pioro

FEEE R NI BB



sop.js—test
w2 > BAE: B0 O app.js x LA | R PO B EREF(esyd

PR-1 1 const Paloma = require('paloma’)
2 const app = new Paloma()
3
4 app.use(ctx = {
® 5 ctx.body = ‘hello world!*
6§ 1

8  app.listen(3809)

- WS

> BRF 2uE

< BRVEF EENG
Node (34748)  E=ge

n

Debugger listening on ws://127.0.9.1:30897/27e995f0-6ane-4e7c-825b-e699ead@a3ds
Debugger attached.
4 BA
O RARS
“ REBNER
¥ app.js

138, 717 =H:2 UTF-8 LF JavaScript

A ESUint

-

4-5
SEE S ey 2R ALl ol
MRS & VB &iE, &7 .
$ curl localhost:3000
s —
BITERIE 4-6 Firo
= wpis—test T ey e Mo = ) "
® ) REES £ O app.js x Hp @At ot O E ERRF(tesy?
=8 1 const Paloma = require('paloma’) —
Vol 2 const app = new Paloma()
3
» this: global & conmsety =3 “;
» ctx: Object {request: Ob- 5  ctx.body = 'hello world!® |
» Global 5 B |
7 i
8 app.listen(3008) |
azm i
{
{
[
|
|
|
|
!
?
- mmaE i
» BDESF 2% me WEeRs A T curl s+ B A~ O x|
* EMEF EEE . test curl localhost:3000 !
4 Node (34748) mereak.. |
opp.use.cEtx | appjs |
dispatch index.js {
s |
ERsERT ‘;
| RN I
< RMFEER |
¥ app.js 5 ;
|
55, 3 252 UTF-8 LF JavaScript AEStint @ |
-6
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T IMEH, VS Code EAEET Chrome DevTools FIFF B INEE, FHFEBUM TENE
SN =

o ST &, TRBTARNESRBATST
o ERAMERFMT “ER” M FLL” ZE, FTRASREEAERBEYVIEL
WEERT .

{B VS Code B958 KIZA LTIk, i8id launch.json B I EC B LA TEIKIIEE .

4.3.2 launch.json

ME 4-6 FJINEH, £ “BR” BEGLE-PTHXE, RRAR “RFEE",
BHEAMNMELRENR, SHEMERBE R TEIE vscode X4 3Z K launch.json X4,
launch.json B A B INE 4-7 Fr7ro

[ea® Taunch json — test
aAEEE s app.js launch.json X Epo@m d D W S (test) ¢ m e

ch",
s appljs 12 “name": "EEHERFY,
1} package.json 11 "program”: “${workspaceFolder}/app.js"

+ AFNERS 1d
S app.js - // (B8R IntelliSense TRIEXMHE, }
3 /7 BENEERERENER, !
f Aslenchjson e odk 4 // BTRESBER, WVE: https://go.microsoft.con/fwlink/?1inkid=830387 —
4 TEST 5 “version": "2.2.8", |
4 .vscode 6 “configurations”: [ |
7 { E
» node_modules 8 |
g N ;
|
{
!
1

O} 2] @ el =3 1: curl d 0+ @ A O x
[-l test curl localhost:3000

| ©0A0 P SEHEF (test) {77, 54 =H%:4 UTF-8 LF JSON with Comments AESLint @

EMRINEENE BRI

$ node ${workspaceFolder}/app.js

FEEE RN BB
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launch.json L FE T BIXHAXA—LE E, VS Code 7 BE1IARKE, £ER

launch.json SRR E XA FH R IFIK . launch.json B U T&E AEEIR, 0TAHR,

(1) BB/AFRET,

* type : #EIFHABFAIKE, XBER node ( HEMIFIKEE ), MERET Go 7 PHP
By R, WIXRZAY type 4354 go # php.

* request: f5IEKAYZKEY, #F launch F attach, launch 2 X debug R Bahifis,
attach LM INEI E X BENHHEFF B debug BRI, IRAE 431 FHIEFH
node -e "process._debugProcess(PID)" BY/EF—#£,

* name ; I RS ERNEF,

(2) TENFR (ARESENRTERNER) BT,

® program : 1§ JATHIXHHEFFKFEZFTHIXMH ( launch ),
* args ; IEEERLIFRAEFIISEL ( launch )

* env: IR EE (launch ),

* cwd ; FEHBIHITAIEE (launch ),

® address : #§ IP #i3lt ( launch & attach ),

* port ; $§i% S ( launch & attach ),

* skipFiles : I8 R Z 2RI, HEEHKR ( launch & attach ),
* processld : 83 #2 PID ( attach ),

(3) ZEMEBETHNEEZRNT,

* ${workspaceFolder} : & X BIFTFF T FRH9ER 1=,

o ${file} : & HBIHTHIFAIBRTR,

* ${fileBasename} : I HRIFTANXHHNEZF, BREHA.
* ${fileDirname} ; #§ X AUFTF XA 7E RO SCIF L BRI
* ${fileExtname} : I§ HBIFTHXHHNER L.

* ${cwd} : IEHBIHITHE R,

INRY TR app.js, WIATEE SEINLE SR .
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{
"version": "0.2.0",
"configurations": [
{
"type": "node",
"request": "launch",
"name": " BIERF ",
“program": "${file}"
}
1
}

£ T BE LK launch.json I, NIEZER VS Code B 77 X o

TE R 5 A A RRITH AR launch json EEERIER.

433 FHI51—&GS

VS Code T RURMFZAFH S, BRTEIZTABRRRERGREFT ST, &
BT A9/ N E ARARA SR “REITR", TRUEEM TR M.

(1) TiER: SREXOITEER A true BB, BHIAIEE ctx.query.name ===
nswbmw' 2 7< 2437518 localhost:3000?name=nswbmw B = A 4 350, R 15 KB = T30

(2) ookl  FRERARUEERY e BRI, THEURH <. <. —. >,
>= 1%, TEBIRE,

e >10 ; HEHIT 10 XAEH S F S £
¢ 3. RERIHRMASER.

* 10 : FMF= 10,

° %2 : B—RPFH—RKo

TAEA R K X T PR B —RAE A, Eim LR, FHRRN
EMEE, TMNARBEF A, KEAZTFANEL, TAERFEET HELMAE,

FoEE R NI BB i
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4.3.4 #;15 2——skipFiles

ME 4-7 TTUEE], & VS Code ZME— “HAERL" Bk, BR7T HETHTSA
A%, BLEEUMELHLERNMNTE RIS, BLR node_modules B HYIELR
R, mMAEEDSEKS#HA node modules B, B2, FHAIAREL node modules
ENRME, RROMBASHRAS, XA, skipFiles Ik EAHT o

skipFiles % B Xt 2 BB AR DX . &2 launch.json 21T .

{
"version": "@.2.0",
"configurations": [
{
"type": "node",
"request": "launch",
"name": " BHEF ",
"program": "${workspaceFolder}/app.js",
"skipFiles": [
"${workspaceFolder}/node_modules/**/*. js",
"<node_internals>/**/* js"
]
}
1
}
BEUTILRBERE,

° XTI S{xxx) XTI EEE KR,
° F¥F glob B ILE,
° FARZME Node.js #ZuiMELR,

H#ERFRE, HRMNE 4-8 Firo.
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) e T iest

aE p BRE: § © {) Isunchjson s app.js x (o St IR SRS 5 N DT m -
T 1 const Paloma = require(*patoma‘) i
S 2 const app = new Paloma() |
- 3
» this: global b h R 1
¥ cix: Object {request: Dby 5 ctx.body = 'hello world!®
» Global 6 B
7
& app.listen(3000)

“ B

(o} ol e 3] 1eurl ¢+ 8 A0 x|
test curl localhost:3800 [

QO0A0 b HNEF (test) {55, 5|3 W:2 UTF-8 LF JavaScript A ESLnt @

& 4-8

TINEH, EEME “BRER" F, BNAXONARKEERT, MEELA
R ASHEN skipFiles FRILECEI -8,

435 #HI53—BHBER

T V‘Eﬂlﬁfﬂ#ﬁﬁF%ﬂ%%ﬂ]i , BNUHERFEIRIBFIE B A S AR, VS
Code FAE(EETX—=, B T/,J\ﬂﬂﬁﬂﬁ—.f[:XJ—HEV&&E%#T%T?):Eﬁ]i
R, BELES nodemon —iﬁfﬁo

B3, £F%% nodemon ;

$ npm i nodemon -g

SRIE, &% launch.json :

{

"version": "0.2.0",
"configurations": [
i
"type": "node",
"request": "launch",

"name": " BHEF ",
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"runtimeExecutable": "nodemon",

"program": "${workspaceFolder}/app.js",

"restart": true,

"console": "integratedTerminal",

"skipFiles": [
"${workspaceFolder}/node_modules/**/*.js",
"<node_internals>/**/* js"

}
HETHY launch.json 5 E—/MNRRAAEEEL, £ 7 AT ILANFE.

* runtimeExecutable ; #§ At A <HATT app.js, FEXEIRE N nodemons

* restart ; REA true, ERBRBHFREFEZEIERBIL.

 console : EAFE A BEEUABHEEFSEHEREE, M nodemon 13
755547, TBITIRE console Y integratedTerminal {8 8] I A#IX AN el 8, AT VS
Code %Y +¥TEN nodemon Y log, o MEZLRAMM TR FEEPIEFIRDE 1
MG, SRIFIET curl localhost:3000 #4TIEIR o

3F B2 Z4F H nodemon =FTHEF, #H0 -

$ nodemon --inspect app.js

o] {& A attach 23, B&1AIK, launch.json 20 :

{
"version": "0.2.0",
"configurations": [
{

"name": "Attach to node",
"type": "node”,

"request": "attach",
"restart": true,
"processId": "${command:PickProcess}"
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7EI1Z1T Attach to node ELE#TIRIXAS, VS Code &% H EFEHITH Node.js HER
R PID PARIERE, the]RUBIE address F1 port 4% B attach B R AMHRERIT B
Wido

4.3.6 BHIH4—IETERIERENIZE

HNARANRIERS, BNTRSBEFRGFRNEE. T2EHSHE windows,

linux 71 osxo

I .
{
"version": "0.2.0",
"configurations": [
{
"type": "node",
"request": "launch",
"name": " Ba1AR ",
"program": "./node_modules/gulp/bin/gulpfile.js",
"args": ["/path/to/app.js"],
"windows": {
"args": ["\\path\\to\\app.js"]
)
}
]
}

437 I3 5—ZEE

configurations @ — MIATMAR— XN ER, XFHEMNEITEHTRMENARXEE.
¥TFF launch.json, BHEATHM “AMNEE ", SHEBEERK, WNE 49 Fixo.



4 um + J

4 WEan

« BA
HifAsS
v RIS EN
©0A0 b ERES test)

PR i B i 3 3 A

0

==
|
m -
2 |
3 =
p |
5 () Go: Connect to server Connect to a remote headless debug server %
6 {) Go: Launch file !
7 () Go: Launch package |
8 {) Go: Launch test function !
9 {) Go: Launch test package |
10 () Node.js: Electron %
{) Node. js: Gulp f£&
12 () Node.js: Mocha it
13 () Node. js: Nodemon ZR#&FEF |
14 {) Node. js: Yeoman f%8% js"y |
15 () Node. js: ST
16 {) Node.js: iMid NPM Bz
18 ]
19}
(oF] Wi Witna -5 ] 2PAWRENE: + @0 A O x|
- test[] !

f74, )9 =H:4 UTF-8 LF JSONwithComments AESLint @

configurations o] X FASKECE A E AR FIN, EbaN& 4% launch json &30 .

"version": "

"configuratio
{

"typ

"req

"nam

0250,
sl

e": "node",
uest": "attach",
e": "Attach to node",

"restart": true,

"pro

"typ
"req
"nam

cessId": "${command:PickProcess}"

e": "node",
uest": "launch",

e": " BHEF",

"runtimeExecutable": "nodemon",
"program": "${workspaceFolder}/app.js",
"restart": true,

"con
"ski

sole": "integratedTerminal",

pFiles": [
"${workspaceFolder}/node_modules/**/*.5s",
"<node_internals>/**/* js"

| 143
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4.3.8 B

VS Code MUIAIXTNRE+ 38K, AT RHMT —LEANIAKIIE, X THMIFK
eE, EFEEFERTER

KU SEZEEMT,

¢ https://code.visualstudio.com/docs/editor/debugging
¢ https://code.visualstudio.com/docs/nodejs/nodejs-debugging

4.4 debug + repl2 + power-assert

7 4.3 THM T WEEA VS Code IHiK Node.js f£58, BIBRAREF TS, tbin .

o MRt DR AV AR (kA ) ?

* 3k 28 B moment ¥T E] B £ 43, £ {# A moment().format('YYYY") £ & {F B
moment().format('yyyy') ? IS EETIN?

o Bi=1REE AssertionError: false == true, {E;%¥EFHHAMELR, E4IFR?

EHENB=FZANEX TR, 23BRULE=FE&, KRESHEMNAFRZE,
4.4.1 debug

debug B—AN/NIGHNIEE L AR B SRR, o] PIRBIRE T EFTENARE KB AR F) )
MNEE, KRBT,

app.Jjs :

const normallLog = require('debug')('log")
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const errorLowLog = require('debug')('error:low")
const errorNormallLog = require('debug')('error:normal')
const errorHighlLog = require('debug')('error:high")

setInterval(() => {
const value = Math.random()
switch (true) {
case value < 0.5: normallLog(value); break

case value >= 0.5 &% value < ©.7: errorLowlLog(value); break
case value >= 0.7 && value < 0.9: errorNormalLog(value); break

case value >= 0.9: errorHighLog(value); break
default: normallLog(value)

}
}, 1000)

BT EEORE, TE8-MWER— B, REEVENERINARRIINES

fﬁaljﬂjO

° <0.5;: EFEMHERE,

0.5 ~ 0.7 : REFNEREF,
° 0.7 ~ 09 —MBEANEREE,
° =09 FERINERAS,

1517
$ DEBUG=* node app.js

FTENRIRLR A0 A 4-10 Frimo

DEBUG=* node app.]js
.4544792053263256

:high 0,9887502357585811 +0ms
:low 9.6052085 772477

:low 0.6136499663905826 +1s
.4808388399819912

.19688018842634247

:low 9.6425379463226881
:normal Q,876064214977 .
:low 0.6898490523340868 +2s
:normal Q,8125306386086424 +2
;normal 0.8557797400500522
.031446932703965924

145
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o[ IEH, debug BHITENEIHE L console.log #EL, B TILMES,

° W AENHZERENRE T AENHEEINNKS, EEM,
o AT El:u?éiﬁ'] ﬁuéﬁo
e /IJ\j]uTE_t /AM?EiE’]E:u:{TEUE'J ’AEIL»\*TEI-J }_Té‘;'fxﬁﬂ'ﬂﬂfl}:@&o

debug RERTH I T A%,

* DEBUG=* ; TENFr B £EMAR.

* DEBUG=log : R¥TE] log (&K BE,

* DEBUG=error:* ; ¥TEIFTE X error: FFkAHE,

® DEBUG=error:*,-error:low : TENFFE IX error: 773k 3F Bid 8% error:low KEFH

Bo
THERTS 4 A%, EB17 .

$ DEBUG=error:*,-error:low node app.js

FTENRIRCR AN 4-11 FRiomo

-+ test DEBUG:error:*,—error low node app.js
error:high 0.965

error:normal
error:normal 0
error;normal

BMNAESKBEN, ENARRIEEEEMERNENTEANEEAE, thin, B
moment X EH, =2 moment().format('YYYY") , iF=Z F moment().format('yyyy"),
KRS EETIN? lodash B pick FEREREZEREAENSE? XNENTFHEE
JIXH, FEREPLEE—TOUR#SER, BENSERRE .

$ npm i moment

$ node

> const moment = require('moment"')
> moment().format('YYYY")
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'2017"'
> moment().format('yyyy")
'yyyy'

XFPRIERIT—RIES, REE T HEREUB, repl2 BRRFEMA .

repl2 FiE B X2 REPL A91E5RHR, SARE—NAFEE (~/ noderc ) FIEINEARR
2| REPL #, HZE T HANF N REPL H require HERAYITTE,

LR/LRE repl2 ;
$ npm i repl2 -g
FERAARER, WTARA,

(1) BERANERTTERTE, Fla .
$ npm i lodash validator moment -g

(2) AIECEZ] ~/noderc :

{
"lodash": "__ ",
"moment": "moment",
"validator": "validator"
}

(3) i&%7 noder ;

$ noder

__ = lodash@4.17.4 -> local

moment = moment@2.18.1 -> global
validator = validator@7.0.0 -> global
> moment().format('YYYY")

'2017'

> _ .random(@, 5)

3

> validator.isEmail( ' foo@bar.com")
true 3

XERFEHBUTAR
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* ~/noderc B— JSON {4, key 2HIRM BT, value B7E require X MEZRF
fi#EZEl REPL AT E R, XEXA lodash TEMTERE “ " AR ", X
EEAFEREPL | “_" FRHEX, ®RrRL—1MREXNER,

° repl2 SMEMB LB X THESE, MREFHEHE, UBENRE/HLRIE
B, FEMNERER lodash AR BRINFE), BEATE test ERTEERET
lodash, FFIXERAEBEMNAM B R T EEHENSZIHXMES npm B F TR,
INRERLHIE], MASE

4.4.3 power—assert
]

FANE FAIBTS EH should js. expectjs F chai, {BiXKMIE EEH —LBER, tb
T MERIBEX L. APLEZ. HEREETFES,

FE—BNREL,

testjs :

const assert

const should
const expect

require('assert')
require('should")
require('expect.js")

const tom = { id: 1, age: 18 }
const bob = { id: 2, age: 20 }

describe('app.js', () => {
it('assert', () => {
assert(tom.age > bob.age)
o)
it(Ushould.js*, () => {
tom.age.should.be.above(bob.age)
1)
it('expect.js', () => {
expect(tom.age).be.above(bob.age)
o)
D)

BT

$ mocha
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ZRWT .

app.js
1) assert
2) should.js
3) expect.js

0 passing (13ms)

3 failing
1) app.Jjs
assert:

AssertionError [ERR_ASSERTION]: false == true
+ expected - actual

-false
+true

at Context.it (test.js:10:5)

2) app.js
should. js:
AssertionError: expected 18 to be above 20
at Assertion.fail (node_modules/should/cjs/should.js:275:17)
at Assertion.value (node_modules/should/cjs/should.js:356:19)
at Context.it (test.js:13:23)

3) app.js
expect.js:

Error: expected 18 to be above 20

at Assertion.assert (node_modules/expect.js/index.js:96:13)

at Assertion.greaterThan.Assertion.above (node_modules/expect.js/index.
js:297:10)

at Function.above (node_modules/expect.js/index.js:499:17)

at Context.it (test.js:16:24)

TNEY, BEXEEFRANER. XA, power-assert 3B E17,

power-assert {3 FHEERREE, HiI ERBA—Dassert I T, BT IUTLEHT
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242 A intelli-espower-loader B, 564 MK X445 test/ B X T, Fred&A14E
test B 3k T &) 4 test/app.js, /R K4y test.js ARAFERET &,

L4 power-assert A intelli-espower-loader, #AEEFTMNL -

$ npm i power-assert intelli-espower-loader --save-dev
$ mocha -r intelli-espower-loader

ZERMT .

app.js :

1) assert
2) should.js
3) expect.js

@ passing (42ms)
3 failing

1) app.js
assert:

AssertionError [ERR_ASSERTION]: # test/app.js:10

assert(tom.age > bob.age)

(=0 W 7

| | | object{id:2,age:20}
| 18 false
Object{id:1,age:18}

+ expected - actual

-false
+true

ERNEREEEYN, EUTHRERRH,



®* mocha T & 5| A intelli-espower-loader, T ZE R T H# FT R, EEHEFF,
require('assert’) ZRHEEE Ko

* intelli-espower-loader B B & M 7F package.json FRAN directories.test BB &, 15l
.

"directories": {
"test": "mytest/"

}

INERZF directories.test BLE, NIBRIAR test/o

EHHNSEREN T

® https://zhuanlan.zhihu.com/p/25956323

¢ https://www.npmjs.com/package/intelli-espower-loader

4.5 supervisor-hot-reload

HNERBFFE Node.js F2FFEEE21E H nodemon 53 supervisor X2 &I
TE, SFAXHeEANBsERNA, NIEXRY, EMEXT (LHEFRNEA ),
NEXE RN AE<BILBE L+, KEBOREEBEEET MBEREERL L,

X ER BB R BHREER KA —1B1F Hot Reload ( #f0%L ), Lba0 React §&7%S
FIREIAINEIEIL webpack-dev-server H react-hot-loader S2E, webpack-dev-server 3%
EHHEIEARRD, react-hot-loader T THVINE

FBATE Node.js N A INMISEIL Hot Reload WB? RIFFELIMAE BN AEFEHAR
£ FIF ES6 BINT — MM

Proxy.

45.1 Proxy

Proxy A TSR INRINT A, SRTEBSEAMBER, BT—H “THE".
Proxy ZEEEMM R ZBIRE—FER, EEHEZNRERANSALLTXEEZE,
TEIREEIT
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const obj = new Proxy({}, {
get: function (target, key) {
console.log( getting ${key}! )
return 'haha'
}
1)

console.log(obj.name)
// getting name!

// haha
console.log(obj.age)
// getting age!

// haha

TUEY, FMNFHFREE obj EENX name Fl age B, 7EFKE obj B MR ES
AT get 73k, REFTEN getting xxx! IR [E] haha,

M ERIEL Proxy B | PMESEE—AENER, W — HMNER, thin&
# ( BeE 7 JavaScript FEREHETR )

function user () {}

const obj = new Proxy(user, {
get: function (target, key) {
console.log( getting ${key}! )
return 'haha’
}
1}

console.log(user.name)
// user
console.log(user.age)
// undefined
console.log(obj.name)
// getting name!

// haha
console.log(obj.age)
// getting age!

// haha

new Proxy(1, {})

// TypeError: Cannot create proxy with a non-object as target or handler
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)

u

cal

\

mi=i{e)
(I AW AW

O

FA Proxy SKIR Hot Reload B91%/(:EIEZ ; {# F Proxy BEHSH AN R EE—F “4t
327, B module.exports SHAIR—1 Proxy Sthlo X get T3k, HEBIERIMES]
FHEMRNESSEFBEH require.cache XN R FHEN ; B, KITAREH,
MRFEH, NWEFH require.cache,

EmEZ, BRNERBNRNBEHEREREMNT —ERE, BidRIEEE KRR
FEEMME, MREMHEEEH, WESEH require.cache HERF ; & T ABHRBNEHN
B, WEdREXBUZBEMHNRMNE, oTH, Proxy ol USSIEMBEEE, tho
ASEIRMTFFaR S| Fo

EEEH T — proxy-hot-reload &1, #ZORRBAT .

module.exports = function proxyHotReload(opts) {
const includes = [ ... ]
const excludes 1 |
const filenames = _.difference(includes, excludes)

1}

chokidar
.watch(filenames, {
usePolling: true
D)
.on('change', (path) => {
EryEf
if (require.cache[path]) {
const _exports = require.cache[path].exports
if (_.isPlainObject(_exports) && !_.isEmpty(_exports)) {
delete require.cache[path]
require(path)
}
Jj
} catch (e) { ... }
9

.on('error', (error) => console.error(error))

shimmer.wrap(Module.prototype, '_compile', function (__compile) {
return function proxyHotReloadCompile(content, filename) {
if (!_.includes(filenames, filename)) {

try {
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return _ compile.call(this, content, filename)
} catch (e) { ... }
} else {
const result = _ compile.call(this, content, filename)
this._exports = this.exports
// non-object return original compiled code
if (!_.isPlainObject(this._exports)) {
return result

¥
try {
this.exports = new Proxy(this._exports, {
get: function (target, key, receiver) {
try {
if (require.cache[filename]) {
return require.cache[filename]._exports[key]
} else {
return Reflect.get(target, key, receiver)
}
e catchi(e) {f <.k
}
1)
Jocatechi(e) { 0.
}
i
)
i
XX ERBERHBEMT

o T{E N includes F excludes %, X#F glob 5k, FARIRE MITHRLARRD 4,

° A chokidar 3 MUT X4, MRF X, WEHMBIZ XM, XEREY
module.exports SH ML R AR A, MIXNMRFINERRZ : W TENRNA
B, BN—RESH—NMRENEZERARANTARRRRE ENEEHTTE,
XASH LR RERNAREEREFLASEN, FIUTRZE, 0
2, EAZHIH=T, module.exports SFHHEX R

e Fi shimmer #RE # Module.prototype. compile J75%, MR EHIEITHISCHIFE
SHHUREGNR, WEXESHAXNREIEMK Proxy L, X, EREUZIR
B MR, M require.cache FIEEU R HAVE,

ERTRBII T,



$4E TR | 155

user.js :

module.exports = {
dd=tdy
name: ‘nswbmw'

}

app.js :

if (process.env.NODE_ENV !== 'production') {
require('proxy-hot-reload") ({
includes; '*%/* s
9
l

const Paloma = require('paloma‘)
const app = new Paloma()
const user = require('./user')

app.route({ method: 'GET', path: '/', controller (ctx) {
ctx.body = user

I20)

app.listen(3000)

X 52845 7718] localhost:3000 REFLER, B2 userjs FHIFERAVE, RERFTN
REEREEFER,

proxy-hot-reload BN EFE AR GRS . X FFN SO RAOCHHNRIE, TE
BEAOXGARSER, thin EE appjs, EXUROSREEERELEN. Proxy BE
4 “REE" W REMEIXANMET . B8, MREHT proxy-hot-reload B = Z|
B0 (5020 app.js ) HFERBMBNERMET T, MR proxy-hot-reload F1 supervisor
#£a, WEEFR?

4.5.3 supervisor—hot-reload
INRZEH proxy-hot-reload %55 supervisor FAH, MFEEMEUT IS,

(1) ERARK, AERBEFRES .
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if (process.env.NODE_ENV !== 'production') {
require('proxy-hot-reload"') ({
includes: '**/* . js’'

9

(2) S88—, supervisor TJIEWH -w SEERPEITERL X H ; -| SEERPRBEHE
Lo, XENSEE AL proxy-hot-reload #Y includes F1 excludes ZEE & 1E?

(3) BREDR, EEIRBEXEFRERS, LEZIR proxy-hot-reload BIAEFHT, A
& proxy-hot-reload #VEFHA T, N{FE A supervisor E /3,

B, BAIEET supervisor BIIEED ( lib/supervisorjs ), FEIRIBHAEF L TR,
ARBHEEFERELITNXH, REIER watchGivenFile ST .

var watchItems = watch.split(',');
watchItems.forEach(function (watchItem) {
watchItem = path.resolve(watchItem);

if ( ! ignoredPaths[watchItem] ) {
log("Watching directory '" + watchItem + "' for changes.");
if(interactive) {
log("Press rs for restarting the process.");
}
findAllWatchFiles(watchItem, function(f) {
watchGivenFile( f, poll_interval );
s
}
3

watchGivenFile BRI T .

function watchGivenFile (watch, poll_interval) {
if (isWindowsWithoutWatchFile || forceWatchFlag) {
fs.watch(watch, { persistent: true, interval: poll_interval },
crashWin);
} else {
fs.watchFile(watch, { persistent: true, interval: poll_interval },
function(oldStat, newStat) {
// we only care about modification time, not access time.
if ( newStat.mtime.getTime() !== oldStat.mtime.getTime() ) {
if (verbose) {
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log("file changed: " + watch);

¥
¥

crash();
1)
}

if (verbose) {
log("watching file '" + watch + "'");

}
b
watchGivenFile 891 A& : A fs.watch/fs.watchFile MU X, 1R A &z NEHA
crashWin/crash F2FiB H o supervisor {5 f§ child_process.spawn G & Fiz 77 FiEfEF,
EFHRIREFEH supervisor EFTEF, HERBAT .

function startProgram (prog, exec) {
var child = exports.child = spawn(exec, prog, {stdio: 'inherit'});

child.addListener("exit", function (code) {

startProgram(prog, exec);
1)
¥

FERAEIERTE supervisor FIXBIRIDE, FANMAMEWNTRR EHEZN/LIERT o

B EBEEH proxy-hot-reload, FIMUAT L NIIEE

o 750 includeFiles 0 excludeFiles IR, {E A%, FASRIEU supervisor ERAIX
H35R,

* /N watchedFileChangedButNotReloadCache %, proxy-hot-reload ] [ £013& Bf
LeRAD SO INESRT, WEARTTIN, HEWRARAENNXHEENR, U
I8 F watchedFileChangedButNotReloadCache B %L, 7EXPMEREEF process.exit()
T INEHEIR L

HENBRTTRINT

(1) EFBEAR. BAREMNEFRIZITE supervisor BIBERFHEF, AT
To 3k 7E supervisor $EFE F 5| proxy-hot-reload, R BEEITF#F2 F node -r xxx 12 F 5|
A7 %= Module.prototype. compile, RFTEN : FF supervisor F5F WUt AY £ 4H
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( watchFiles ) #0 proxy-hot-reload B2 & 5 Z|—/N3C{4F ( 5120 proxy-hot-reload.js ) #H, Fi
#2181 node -r proxy-hot-reload.js app.js TANEL Lt X4 FH B5ho

supervisor FYAEXAABAIT .

// 3B watchFiles
fs.writeFileSync(path.join(__dirname, 'proxy-hot-reload.js'), °
require('${path.join(__dirname, "..", "node_modules", "proxy-hot-
reload")}")({
includeFiles: ${JSON.stringify(watchFiles)},
excludeFiles: [],
watchedFileChangedButNotReloadCache: function (filename) {
console.log(filename + ' changed, restarting...');
setTimeout(function () {
process.exit();
}, ${poll_interval});
}
;)
// startChildProcess()

(2) %8 —. ¥ L ERTE watchltems.forEach &35 H 552 5 U B9 34451 37
BECARY, KRBAT .

var watchFiles = []
var watchItems = watch.split(',");
watchItems.forEach(function (watchItem) {
watchItem = path.resolve(watchItem);
if (! ignoredPaths[watchItem] ) {
log("Watching directory '" + watchItem + "' for changes.");
if(interactive) {
log("Press rs for restarting the process.");

}
findAl1WatchFiles(watchItem, function(f) {
watchFiles.push(f)
// watchGivenFile( f, poll_interval );
1)

1)
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iX 2 findAllWatchFiles & A A w8 &4, 2R F 8. % findAllWatchFiles P #9
fs.Istat/fs.stat/fs.readdir 2317 4 fs.IstatSync/fs.statSync/fs.readdirSync, X 27t 7R IE4X,
BT,

(3) BRZE/BR, ZEF3#FE{E M node -r proxy-hot-reload.js app.js BaIfE, BEFEHTAY
MFAEF, FeHEH M NHH 4T watchedFileChangedButNotReloadCache, Fi#FEIRH
supervisor & BRI— M FHRE, LM TIRFSH.

EEW N EH supervisor K — PN E
N,

supervisor-hot-reload . 13 F 775%

user.js :

module.exports = {
Jidi, 45
name: ‘nswbmw’

is

app.js :

const Paloma = require('paloma‘)
const app = new Paloma()
const user = require('./user')

app.route({ method: 'GET', path: '/', controller (ctx) {
ctx.body = user

30
app.listen(3000)
4 F% % 7% F supervisor-hot-reload ;

$ npm i supervisor-hot-reload -g
$ DEBUG=proxy-hot-reload supervisor-hot-reload app.js
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& userjs, BFASER, FIEN .
proxy-hot-reload Reload file: /Users/nswbmw/Desktop/test/user.js
BX app.js, BF=ER, T :

/Users/nswbmw/Desktop/test/app.js changed, restarting...
Program node app.js exited with code ©

Starting child process with 'node app.js'

45.4 RiFittiREE =

XEFERP—T, BAEM require.cache + Proxy LI 7 HAIEERITNEE, BIXH
MEENFLRERE, BARERRT —MERNER, EEXERNEFPESIAE
BRERSHAN R, FFXANTE, BORBRRD, MEATAHT, BABNR
RAEFEIRESER proxy-hot-reload,

EHHNSEEENT

© https://nodejs.org/dist/latest-v8.x/docs/api/async_hooks.html
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BT BRI AREDRE, NEMESTSNR S ESaE
T, AEREUEDHISNE, LESHTRKENTMLES.
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5.1 koa-await—breakpoint

HETSR—ER2AR TEPRIEALZENE#E, NREZEERBPHBANESRDE,
MARREAME, MATHEEXR, BABRE, NWREMBIEERITS, SR TE
BINF %, koa-await-breakpoint IF 2 FH 1B EH

5.1.1 koa-await—-breakpoint S} & 2

koa-await-breakpoint &2 Koa F— 84, Z—N7E routes/controllers 2 ( {1
BE ctx ) await RAXFEEFITAWITE, FEABA—TESITSARME, REESIA
HEE—T, B9 HERE/MEKREIEKE await RIARFTEHINZ, H40 .

* await RIAPTAEM XK 1755 ( filename ) ;
* await RIARITHREILD (step ) ;

* await RARMNFHFEER (f);

o HFT await RIERFTEFMNER ( take ) ;

* T await FRIANER (result ) ;

° HENEKE ctxo

ERTDEWT .

// On top of the main file

const koaAwaitBreakpoint = require('koa-await-breakpoint') ({
name: ‘api’,
files: ['./routes/*.js"']

o)
const Koa = require('koa')
const app = new Koa()

// Generally, above other middlewares
app.use(koaAwaitBreakpoint)

app.listen(3000)

E# Module.prototype. compile 82 F hack T require, MR A require THEE
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RN, WHTT—%, SUEREFRERBNORE, HXRLAOT .

shimmer.wrap(Module.prototype, '_compile', function (__compile) {
return function koaBreakpointCompile(content, filename) {
if (!_.includes(filenames, filename)) {
return _ compile.call(this, content, filename);

¥

}s
1)

A esprima fRAT{CAED, 4BL AST. il .

const Mongolass = require( 'mongolass’)
const mongolass = new Mongolass('mongodb://localhost:27017/test")
const User = mongolass.model('users')

exports.getUsers = async function getUsers(ctx) {
await User.create({

name: 'xx',
age: 18
H

const users = await User.find()
return users

}
ME 4 RLINT AST, REELUT await User.create(...) #H3<A9 AST .
Script {

AwaitExpression {
type: 'AwaitExpression’,
argument:
CallExpression {
type: 'CallExpression’,
callee:
StaticMemberExpression {
type: 'MemberExpression’,
object:
Identifier {
type: 'Identifier’,
name: 'User'},
property:

BHE | 163
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Identifier {
type: 'Identifier’,
name: 'create' } },
arguments:
[ ObjectExpression {
type: 'ObjectExpression’,
properties:
[ Property {
type: 'Property’,
key:
Identifier {
type: 'Identifier’,
name: ‘'name' },
computed: false,
value:
Literal {
type: 'Literal’,
value: 'xx',
raws: NS b
Property { ... } ]

¥ E awaitExpression T &, EHITUTEEEEMR AST, BHRERNTS

global.logger(
(typeof ctx !== 'undefined' ? ctx : this),
function(){
return awaitExpression
}J
awaitExpressionString,
filename

)
HAXFRIANT .

findAwaitAndWrapLogger(parsedCodes)

try {
content = escodegen.generate(parsedCodes, {
format: { indent: { style: ' ' } },

sourceMap: filename,
sourceMapWithCode: true

D)
} catch(e) {
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console.error('cannot generate code for file: %s', filename)
console.error(e.stack)
process.exit(1)

}

debug('file %s regenerate codes:\n%s', filename, content.code)

findAwaitAndWrapLogger FYTEF L2118 H AST, ¥ awaitExpression Z# Y B H &
BB RGN awaitExpression A AST, &/5 F escodegen 4§ AST 4 AiAEE ( %%
soucemap, FrIXERIENTNATEZIEF )

HODABRN : EEMEKRBIRFA AR — requestld ( JEEX, BRIAN uuid ) FF
BEHEFEFRT ctx b, XHERT PUBIT requestld M HERLERXRT . HFS2TIEEEN
BROE—TF (await RIAR ) B RREE, AEESHKAS.

5.1.2 {#H koa-await-breakpoint
MR T o

app.js :

const koaAwaitBreakpoint = require('koa-await-breakpoint')({
name: 'api',
files: ['./routes/*.js']

})

const Paloma = require('paloma')

const app = new Paloma()

const userRouter = require('./routes/user")

app.use(koaAwaitBreakpoint)
app.route({ method: 'GET', path: '/users', controller: userRouter.getUsers })

app.listen(3000)

routes/user.js :

n

const Mongolass = require('mongolass')
const mongolass = new Mongolass('mongodb://localhost:27017/test")
const User = mongolass.model('users')

FoFE i NBEL BIB
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exports.getUsers = async function getUsers (ctx) {
await User.create({

name: '

age: 18

'

XX,

1))

const users = await User.find()
ctx.body = users

}
1B47
$ DEBUG=koa-await-breakpoint node app.js

LIGSITENH R GRS, o UFEH routes/users.js R T .

const Mongolass = require( 'mongolass');
const mongolass = new Mongolass('mongodb://localhost:27017/test');
const User = mongolass.model('users');
exports.getUsers = async function getUsers(ctx) {
await global.logger(typeof ctx !== 'undefined' ? ctx : this, function () {
return User.create({

name: 'xx',

age: 18
1
}, 'User.create({\n name: \'xx\',\n age: 18\n})", '/Users/nswbmw/
Desktop/test/routes/user.js:6:2"');
const users = await global.logger(typeof ctx !== 'undefined' ? ctx : this,

function () {
return User.find();
}, 'User.find()', '/Users/nswbmw/Desktop/test/routes/user.js:11:16");
ctx.body = users;

b
/18] localhost:3000/users, ZZimFTENH .

{"name":"api","requestId":"50dbdadc-9e13-4659-acce-

b237bc5178b7", "timestamp":"2018-02-26T06:31:31.100Z","this":..., "type":"start
","step":1,"take":0}
{"name":"api","requestId":"50dbda®c-9e13-4659-acce-b237bc5178b7", "step":2,"
filename":"/Users/nswbmw/Desktop/test/routes/user.js:6:2","timestamp": "2018-
02-26T06:31:31.104Z","this":...,"type":"beforeAwait", "fn":"User.create({\n
name: ‘xx',\n age: 18\n})","take":4}
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{"name":"api", "requestId":"50dbda@c-9e13-4659-acce-b237bc5178b7", "step":3,"
filename”:"/Users/nswbmw/Desktop/test/routes/user.js:6:2", "timestamp":"2018-
02-26106:31:31,175Z"; "this": "type"'"afterAwalt","fn"'“User create({\n
name: 'xx',\n age: 18\n})“,"resu1t" {"result! :{"ok:1, :1},"ops": [{"name
":"xx",“age":18,"_id":"5a93a9c3cf8c8797c9b47482"}],"insertedCount“:l, inserte
dIds":["5a93a9c3cf8c8797c9b47482" ]}, "take": 71}

"name":"api”, "requestId":"50dbdaBc-9e13-4659-acce-b237bc5178b7", "step":4,"fi
lename":"/Users/nswbmw/Desktop/test/routes/user.js:11:16","timestamp":"2018-
02-26T06:31:31.175Z","this":...,"type": "beforeAwait","fn":"User.
find()","take":0}

"name":"api", "requestId":"50dbda@c-9e13-4659-acce-b237bc5178b7", "step":5,"fi
lename":"/Users/nswbmw/Desktop/test/routes/user.js:11:16","timestamp": "2018-

02-26T06:31:31.180Z","this":...,"type": "afterAwait","fn":"User.
find()","result": [{"_id": "5a93a9c3cf8c8797c9b47482", "name":"xx","age":18}], "ta
ke":5}

{"name":"api", "requestId":"50dbda@c-9e13-4659-acce-

b237bc5178b7", "timestamp":"2018-02-26T706:31:31.181Z","this":..., "type":"end",

"step":6,"take":1}

type VAT PG —FF | take #9422 ms,

® start : 3 RKEREAIF 1 RITE,

® beforeAwait : AA_E—/> awaitExpression Z J& £]iX A~ awaitExpression Z 77 .
® afterAwait : AAiX A~ awaitExpression 774424 & .

® error: 4R B &, A THREEE,

® end : EHRE REHAT S,

5.1.3 BHEMX BEF(E

F1# A koa-await-breakpoint R % B CE X store £ ( BRIIAFTENH E 2 stdout ),
BZSHR—INRIFBFE— save FERNT, 7 save AR — LB BENHER
SOREE, tban .

* AMBEFRIR (40 name ), UABEXHDAERSHAE ;
* HWHEREE, AN—EFINNERINFEEENG ;
* ¥HELEET Logstash S HfhHERS ;
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o RHBBMEK, b RAMRREAXTF 500ms FiERKBEASWIC R,
TEIREEIN T,

koa_await breakpoint store.js :

exports.save = function save(record, ctx) {
record.name = 'app name'
record.env = process.env.NODE_ENV

if (record.error) {
record.error = {
message: record.error.message,
stack: record.error.stack,
status: record.error.status || record.error.statusCode || 500

I
}

logstash.send(record)

}
EVNSEERNT

¢ https://github.com/jquery/esprima
¢ https://github.com/estools/escodegen

5.2 {EH async_hooks

6.1 T ## T koa-await-breakpoint A9 Fi %, {8 koa-await-breakpoint {52 — MR
KRR, BIFRIC K routes/controllers MY R E B ITRT ] ( B A FEBUARZE Y BIiE
KA otx )o FEMBHEHIBIF . ZE— MBS controller EEIAAT A, A AT HMX
#HB, BXEAATHEMXHN C-X2EEELNAL, BZH{ER koa-await-
breakpoint RBEIREX A fUH TR IE], FE3A3RER B 0 C BAFTRT(E],

HRAFRRET . TENERBZBNEAXER, BB AMER ABANE, BME
FIELAFIEERIERERN TN A BANE.

FHEERZ NI B
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B2, node@8.1 SINT —PREX
P RLSRBENE R,

async_hooks, async_hooks Fi3RiBER Node.js

FREB—BIMIARD .

const fs = require('fs"')
const async_hooks = require('async_hooks")

async_hooks . createHook ({
init (asyncId, type, triggerAsyncId, resource) {
fs.writeSync(1, ~${type}(${asyncId}): trigger: ${triggerAsyncId}\n’)
s
destroy (asyncId) {
fs.writeSync(1, “destroy: ${asyncId}\n’);
¥
}) .enable()

async function A () {
fs.writeSync(1, “A -> ${async_hooks.executionAsyncId()}\n")
setTimeout(() => {
fs.writeSync(1l, “A in setTimeout -> ${async_hooks.executionAsyncId()}\n")
B()
1}
Ij

async function B () {
fs.writeSync(1, "B -> ${async_hooks.executionAsyncId()}\n")
process.nextTick(() => {
fs.writeSync(1, "B in process.nextTick -> ${async_hooks.
executionAsyncId()}\n")
cQ)
c()
b
¥

function C () {
fs.writeSync(1, ~C -> ${async_hooks.executionAsyncId()}\n")
Promise.resolve().then(() => {
fs.writeSync(1, ~C in promise.then -> ${async_hooks.
executionAsyncId()}\n")
o)
}
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fs.writeSync(1, “top level -> ${async_hooks.executionAsyncId()}\n")
AQ)

async_hooks.createHook B] PUERM 4 NF3AKRERERFTE RS RIEAFIEM (init ). E
Wz (before ). BIIAZ/E (after ). $55%/5 ( destroy ) =14, FFiBiT A .enable() BH,
BidiE A .disable() <o

XBERMNAXORSRHROVHEATERNEMSE, FFER fs.writeSync(1, msg) FTEN
AR, writeSyne (9% 1| NSEURECSCEHERR R, 1| Rt . AT ATRER
console.log W2? B4 console.log — T 1E, R init. before. after 1 destroy
EHRERHEPHIN, RESSBERER, BIE, GAREREAEMRIRIE

BITI%ER, FTENAT :

top level -> 1
PROMISE(6): trigger: 1
A->1

Timeout(7): trigger: 1
TIMERWRAP(8): trigger: 1
A in setTimeout -> 7
PROMISE(9): trigger: 7

BR= >N,

TickObject(10): trigger: 7
B in process.nextTick -> 10
C -> 10

PROMISE(11): trigger: 10
PROMISE(12): trigger: 11
EE=>10

PROMISE(13): trigger: 10
PROMISE(14): trigger: 13
C in promise.then -> 12
C in promise.then -> 14
destroy: 7

destroy: 10

destroy: 8

EREFNITONERERTREER, THE—H#HTHER,

o AT EUNFLHFBEHIRE, Nodejs WE— MR (T RRTERRDT ) 2
it 7 — async scope, 1117 )M 1# 1T 8 A async_hooks.executionAsyncld() 3k

:1'1-’ * H /E '3 Jﬂ—_‘ /'Iy HIJ [”J/I\ + 5{‘1
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K B R 0 24 B AY async scope A9 id ( #R=Z 4 asyncld ), i#id 18 F async_hooks.
triggerAsyncld() SRk EX 3 & 2k 2018 Fi & HY asyncld,

° RTRBECIEMAE init EG4RE, init REFHHE | NMSERRZBSHR
fY asyncld ; type R FHHIRAILE ( flI0 TCPWRAP, PROMISE. Timeout.
Immediate. TickObject & ) ; triggerAsyncld K FTiZFH X BAIAAEL asyncld,
AT RREEREAME destroy B4R, ZRBIABR—1S5#, IZFLHE
JRAY asyncld,

o REAAXAERR, RITBY LEMITENERTURASHEL (MNTELE),
C (‘asyncld: 10 ) # B (asyncld: 7) i, B (asyncld: 7) # A (asyncld: 1) i
F, TE C Y promise.then BB asyncld ({E4 12/14 ) o] PUEIT 12/14 > 11/13
> 10 E{IZ| C B asyncld ({4 10 ),

° EFRHEEXRIEMAM asyncld F—HF, W EEAREHR, CIEBTAXK, #47
ENY C>10, 57RAMNIEREAMN asyncld —2, BIZE U EARREHITENE B in
process.nextTick > 10, FHREERIAAM asyncld #A—FE, BIEM 7B H
FTENE C in promise.then -> 12 F C in promise.then -> 14,

o BINEEREH asyncld B2 1, ENFHRBRAELIER asyncld £Fi#E,

FTENERIFEETEE, ETRBEMNBFUEER async_hooks H i koa-await-
breakpoint,

ﬁﬂ]ﬁﬁﬁﬁ@ﬂ'\] ERER5E, 7{#F M async_hooks B T] MiEid asyncld & A2 & E
WAXER, ERMEHXERHNARES Koa FERMNEMEREEERRE ?

Bk, EX—1ERE Map, FHERBNAAXE .

const async_hooks = require('async_hooks")
const asyncIdMap = new Map()

async_hooks.createHook ({
init (asyncId, type, triggerAsyncId) {
const ctx = getCtx(triggerAsyncId)
I (ctx)  {
asyncIdMap.set(asyncId, ctx)
} else {
asyncIdMap.set(asyncId, triggerAsyncId)
}
1

FEE R NI IS
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destroy (asyncId) {
asyncIdMap.delete(asyncId)

I
}) .enable()

function getCtx (asyncId) {
if (lasyncId) {

return

}

if (typeof asyncId === 'object' &% asyncId.app) {
return asyncId

}

return getCtx(asyncIdMap.get(asyncId))

}
BUT=ZRREER.

* EXT—12F Map REFERENBHAXR, EELENMA (TESIHE ) B
LBMERM ctx FHEF] Map 1, key =2 asyncld,

o ENFSRBEVBIE, £EiKBIT asyncld [6) = F#HBLH value BE=Z ctx
(koa NAHEMERM ctx ), MRZ, WEEWR value RE A ctx, ENH value
1% E A& asyncld ( B triggerAsyncld )o

© 7£ destroy EHRHFBEEMBRIARXER, TRIEASSIERNFHIE, RIFLES]
A7 ctx ERBEHEHNER.

RIE, 1B global[loggerName] 0T .

global[loggerName] = async function (ctx, fn, fnStr, filename) {
const originalContext = ctx
let requestId = _getRequestId()

const asyncId = async_hooks.executionAsyncId()
if (!requestId) {
const _ctx = getCtx(asyncId)

1 FREctx)
ctx = _ctx
requestId = _getRequestId()
}
} else {
asyncIdMap.set(asyncId, ctx)
}
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if (requestId) {
_logger('beforeAwait")

}

const result = await fn.call(originalContext)
if (requestId) {
_logger('afterAwait’, result)

}

return result

function _getRequestId () {
return ctx && ctx.app && _.get(ctx, requestIdPath)
}

function _logger (type, result) {

¥
}

BUATRRBERE,

° logger BEEANMNE | NS tx, ZARENMNEKRKN ctx, METHEHEY
BIH 17 £ T XY this, Fr A% ctx TR 1E %5 originalContext, A5 1@ 1T await
fn.call(originalContext) it B E M F TR B IEHAY £ T,

° MREEAM ctx BRBIEKRA cix BEEEZ requestld, ALK ZHHEAY asyncld F
ctx SN\ Map ; fIRAZRBIBERH ctx, MEIHKM Map B 5 EF 5 value
BEEBE ctxo MRIKEF, NEE LAY ctx FEE requestlds

Z|lb, koa-await-breakpoint £EBHIETEEE, T RBEANBEE — Ml FRIEARFH
koa-await-breakpoint.
app.js :

const koaAwaitBreakpoint = r‘equir‘e(’koa—await-.br'eakpoint')({
files: ['./routes/*.js']
)]

const Paloma = require('paloma‘)
const app = new Paloma()

app.use(koaAwaitBreakpoint)
app.route({ method: 'POST', path: '/users', controller: require('./routes/
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user').createUser })
app.listen(3000)
routes/users.js :

const Mongolass = require('mongolass')

const mongolass = new Mongolass('mongodb://localhost:27017/test")
const User = mongolass.model('User")

const Post = mongolass.model('Post')

const Comment = mongolass.model('Comment')

exports.createUser = async function (ctx) {
const name = ctx.query.name || 'default'
const age = +ctx.query.age || 18
await createUser(name, age)
ctx.status = 204

async function createUser (name, age) {
const user = (await User.create({
name,
age
})).ops[e]
await createPost(user)

¥

async function createPost (user) {

const post = (await Post.create({
uid: user._id,
Eitlel*"post’,
content: 'post'

})).ops[e]

await createComment(user, post)

}

async function createComment (user, post) {
await Comment.create({
userId: user._id,
postId: post._id,
content: 'comment'
D)
¥
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M ERBHEER . AARCZBEFEORIART createUser, 7t createUser B X i

AT createPost, 7t createPost B2 XA 7T createComment,

BT .

$ curl -XPOST localhost:3000/users

FTENANT .

{ type: 'start’,
stepi 1,
take: @ ... }

{ type: 'beforeAwait’,
siteps, 2,
fn: 'createUser(name, age)',
take: 1 ... }

{ type: 'beforeAwait',
step: 3,
fn: 'User.create(...)',
take: 1 ... }

{ type: 'afterAwait’,
step: 4,
fn: 'User.create(...)',
take: 36 ... }

{ type: 'beforeAwait’,
step: 55
fn: 'createPost(user)’',
takes 18 e 1

{ type: 'beforeAwait',
step: 6,
fn: 'Post.create(...)',
take: @ ... }

{ type: 'afterAwait’',
stepi: 7,
fn: 'Post.create(...)',
take:=3 e,

{ type: 'beforeAwait’,
step: 8,
fn: ‘'createComment(user, post)',
‘takel: 1- ...}

{ type: 'beforeAwait’,
step: 9,
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fn: 'Comment.create(...)',
take: © ... }

{ type: 'afterAwait’,
step: 10,
fn: 'Comment.create(...)',
take: 1 ... }

{ type: 'afterAwait’,
step: 11,
fn: 'createComment(user, post)’,
take: 1 ... }

{ type: ‘'afterAwait’,
step: 12,
fn: 'createPost(user)’,
take: 6 ... }

{ type: 'afterAwait’,
step: 13,
fn: ‘createUser(name, age)’',
take: 44 ... }

{ type: 'end’,
step: 14,
Gake oy Le )

Eib, — P E#E. TRA. BANETITRITARTRT .

1% J| async_hooks /£ B 7 A 4 = T &9 K AL H #£, T & L https:/github.com/
bmeurer/async-hooks-performance-impact, &4 /= 2R354 A

ATHSEZRENT,

@ https://nodejs.org/dist/latest-v8.x/docs/api/async_hooks.html
¢ https://zhuanlan.zhihu.com/p/27394440
¢ https://www.jianshu.com/p/4a568dac4led
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53 ELK

ELK & Elasticsearch + Logstash + Kibana XEHE T EMER, E— "EANBEE
#4t, HH, Elasticsearch @ —XFRMET Lucene TMH— A AR RSIE, hE
—/NEHESIE (FINEE), ENFSE . 6. TEE. BaKI. Rs|BahH.
ZE|RIANLE . B Restful IEMED . SEIRFEMBEINIERAEF ; Logstash 2—FIF
BHESWETR, TMUMBEFHTIRE. 447, 358, FREHEFME (40 Elasticsearch )
ERMEEER ; Kibana B—RKFHREM ML TE, TINA Elasticsearch 14t HE 24T
KM Web R, TTRUCEA. SAEREEMNEIEAS,

53.1 &I ELK

{# F Docker &35 ELK, BT TH% .
$ docker run -p 5601:5601 \

-p 9200:9200 \

-p 5044:5044 \

-p 15044:15044/udp \
-it --name elk sebp/elk

HANB
$ docker exec -it elk /bin/bash
ZETUT %, & E logstash A9 input A output :
# /opt/logstash/bin/logstash --path.data /tmp/logstash/data \
-e 'input { udp { codec => "json" port => 15044 } } output { elasticsearch {
hosts => ["localhost"] } }'

XEBFT— 15044 B UDP im A, FASKEWUEIT UDP &iX% Logstash BYH &

FAiX S 284TFF localhost:5601, 3TSRINE 5-1 Fiiro
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Meimagement / Xibans
Index Patterns Saved Objects Advanced Settings

Em. i, Vi s ey Create index pattern Inchute sysem indices |
Kibana s indes pates to retrieve data b

ustn one 0 corema data from Elanticsearch indices for things lire yrusiizationt.

Sy 5-1

B 871X % B #8 &£ index ( Elasticsearch A9 index 21l F MySQL & MongoDB M £
database ), BIEHERE, TEHNZRKE ELK FEA—EHE,

5.3.2 {#HMA ELK
X B3R {5 A koa-await-breakpoint A, SREAMEHHELIEE ELK,

app.js :

const koaAwaitBreakpoint = require('koa-await-breakpoint')({
name: 'api’,
files: ['./routes/*.js'],

store: require('./logger')

i)

const Paloma = require('paloma‘)
const app = new Paloma()

app.use(koaAwaitBreakpoint)

app.route({ method: 'POST', path: '/users', controller: require('./routes/
user').createUser })

app.listen(3000)

logger.js :

const Logstash = require('logstash-client"')

const logstash = new Logstash({
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type: ‘'udp’,
host: 'localhost',
port: 15044

9

module.exports = {
save (log) {
if (log.error) {
log.errMsg = log.error.message
log.errStack = log.error.stack
}
logstash.send(log)
}
}

routes/user.js :

const Mongolass = require('mongolass')

const mongolass = new Mongolass('mongodb://localhost:27017/test")
const User = mongolass.model('User"')

const Post = mongolass.model('Post')

const Comment = mongolass.model('Comment')

exports.createUser = async function (ctx) {
const name = ctx.query.name || 'default’
const age = +ctx.query.age || 18
await createUser(name, age)
ctx.status = 204

async function createUser (name, age) {
const user = (await User.create({
name,
age
}))-.ops[e]
await createPost(user)

}

async function createPost (user) {
const post = (await Post.create({
uid: user._id,
title: “post’,
content: 'post'
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})).ops[e]

await createComment(user, post)

}

async function createComment (user, post) {
await Comment.create({
userId: user._id,
postId: post._id,
content: 'comment’
D)
¥

BT -
$ curl -XPOST localhost:3000/users

ZE M BT RIET Kibana, 0@ 5-2 Fior.

Wanageent | Gbae B S
Index Patterns Saved Objects Advanced Settings

K kibana
@ Dicon

FEE'_.,, rmsae  Create index pattern ke e |
e one s comme partarns Ta— |

Step 1 of 2: Define index pattern

FEAXAE A Kibana Bf, FEEE Kibana M Elasticsearch FIHFLE index FIEERHEE,
A7 Index pattern 4ME logstash-*, ZA/G BT Next step #%%H, 7 Time Filter field name
FRIEFE timestamp, 2T Create index pattern S ECE o

AL timestamp T R 2 BKIA 69 @timestamp, & B A koa-await-breakpoint
# B & ¥ A timestamp FH .

BHEZEM B FE Discover, RINXIMELERET . DR EEEMEINA Available
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Fields B9 fn. type. step. take, ZRJ/5¥% step FHFER, WE 5-3 Fimo

e T New S Open Swre € OlaiSmewe 3|

voe ke sy s [ |

Jaruary ZEN 201K 2016 iy NI TN~ Ao &

 Joary TSt 2018, 20T created

V leusry 356 I, AT Pow

»

¢ Jeary B 200, WUATTT P

EFE—BTR? BNEEMERNE—PHRBEEHENTHEEFICRTRT .

&2 routes/users.js A createComment, i — new Error('test), EBREFIT L
—MEK, ELK REWE 54 Firo

EERERAPARIEF S4B E, RANTA@E requestld K 2] —AF K e Fr A
A&, £72F2#AT5HH,

ELK EHEEBK, EXARFEABEHEEIFE R, Kibana FIEEFEH T Lucene iB%,
10 D $h A AMEER AR FF, Kibana REEBIBEMURENBARR, EEZTHTER,
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eforemit

> Jowcry 25t 3918, 20ATIA003  CrecteComent(iser, post) error

© erimston QM e Jemery 5 2018, 20:42:33,723
+ eveesion aame:

QD DRSOV
1+ index QA e logesn 20180125

. 36082:25)

t neme aams m
5 K30t 769004 7200

RS EFEEMT,

¢ http://blog.51cto.com/baidu/1676798
¢ http://elk-docker.readthedocs.io

5.4 OpenTracing + Jaeger

54.1 {+4=& OpenTracing

OpenTracing =— M A RNIBENSE, BiERHBEFEE. T HLXAPL, ASHRE
BRET Z—NHSMEERE, FEFAXAREBHERRM (R FHk ) BERERSEHN
LB, OpenTracing X T I T JLAMARIE,

(1) Span: RFRFHM—MEB LIS, RERESR . RIFFRNERFENK,
Span T RESHHRESHF, MMMERXRRE,

® Tags : & Span T LB EZNEEX (key: value ) T2 A Tags, Tags =X F M
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EEA, ZFFEEMI Span HITEBAMAIE,
® Logs : B4 Span T PUHTTE R Log #1E, 8K Log RIEEBBE—NHREE
REEBFR, METENERXNSFEEN,
(2) Trace : RFT REFH— MR/ AITHE (—PHEA Span ), TRUKHIE
5 Span B R LI E o

OpenTracing &6 Hfth— &S, XERAIZEET . BIXKE—NEENIAR
KEMBIF, WME 5-5 o

B 5-5

E— P HRRRFEE—NESUHFFARRNAE—ROE 5-5 Ffrr. BRXFM
EXNTERERAHMNAEGXARER, BEETHERTHETHAGNBERNE, UEE
STEREEF TR, IRERESLANBAXR, NSEMEL, EXETHEHX
HRE, H5, XMEWIERREAE R EERREERITERBERREEHEA,
WTARNTUEFRORIM— A Trace I35, WE 5-6 Frro
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cuent ttansax:non from sta'ttn end

resource allocation and provisioning
container start-up. |
-up scrpts
-

XMBERAREMN T HTHENLETX. BXRSENERRR. #BSIEETEH
BTHFTEAXR. XHNNEEHTENRFAANRERE, B BIRE
HHTIER, B AT UEETFRABREFHNXBAUE, EARBEDRARGH MR,
fign . @I EE— N RBEEMNARER, BRESNARBR, KAMLRER
FEEMER-

542 {4z Jaeger

Jaeger & OpenTracing F9—PSLHL, 2 Uber TR — N2 HARNBERRSZ, HRESE
BT Dapper #1 OpenZipkin, M 2016 FFF6, ZRFEE LT Uber AEBHEI T 2 H,
EUMATFHHBRSENNANLE, FHEEHESHR L TX%#E ( Distributed context
propagation ). HHRELZLE. REEST. REKRFATRMERELL. ZIEELEK
B4 EE 44 ( Cloud Native Computing Foundation, CNCF ) #4045 12 NI HE .

5.4.3 Az Jaeger K Jaeger Ul

11118 A Docker /25 Jaeger & Jaeger UI ( B] Jaeger TJ¥4k Web =HIG ), &FT40
Twg .
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$ docker run -d -p5775:5775/udp \
-p 6831:6831/udp \
-p 6832:6832/udp \
-p 5778:5778 \
-p 16686:16686 \
-p 14268:14268 \
jaegertracing/all-in-one:latest

FAX BE 28 FTFF localhost: 16686, ZNE 5-7 Frxo

WEFOLHEEEIR, ETRBNEFWEAER Jacger ERIHEBHET

5.4.4 {#H OpenTracing & Jaeger

OpenTracing 1 Jaeger 43 A2 T JavaScript. Node.js 9 SDK : opentracing/opentracing-

javascript # jaegertracing/jaeger-client-node,

opentracing AY7RFIAEBIAT .

const http = require('http")
const opentracing = require('opentracing')

// NOTE: the default OpenTracing tracer does not record any tracing
information.

// Replace this line with the tracer implementation of your choice.
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const tracer = new opentracing.Tracer()

const span = tracer.startSpan('http_request"')
const opts = {

host : 'example.com',
method: 'GET',

port : '80°',

path: '/",

i
http.request(opts, res => {
res.setEncoding('utf8"')
res.on('error', err => {
// assuming no retries, mark the span as failed
span.setTag(opentracing.Tags.ERROR, true)
span.log({'event': 'error', 'error.object': err, 'message': err.message,
‘stack': err.stack})
span.finish()

9]
res.on('data', chunk => {
span.log({'event': 'data_received', 'chunk_length': chunk.length})

1)

res.on('end', () => {
span.log({'event': 'request_end'})
span.finish()

)
}).end()

BUTRARBERRE,

e ZEENE FERY const tracer = new opentracing. Tracer() 5 B C #Y tracer 2, E]
Jaeger HYSLIR,

® JBid tracer.startSpan 2F1— Span, span.setTag FRIZE Tags, span.log X%
& Logs, span.finish FISR4E R — Span,

XEREMTFRMNOFHES, RAIERT —MHSEME . 18 OpenTracing B
BEARIETFIE, FER2E— Span BYAJE, 7E Span ZEIET PIXEKIARAXER, &EHFE
—/DAG ( BELHHE )

EANGF, BOBNEEHBBRS, ZMERSZEFRABXR (FAER HTTP 12
RPC % ), EXARARSERNIUTETEZ D Span, RESTHE Jacger THIENEEBE—
ANFEEA Trace F1 DAG B ($ERRS < EMIARAXE ),
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jaeger-client-node F9EAIT .

const tracer = new jaeger.Tracer(
serviceName,
new jaeger.RemoteReporter(new UDPSender()),
new jaeger.RateLimitingSampler(1)

)
BIE— tracer, o PUIEWINT 3 NS,

® serviceName : RS &

® Reporter ; F3Rs%, BIAWMERIEXEE, Bl EIAREERET UDP XiXHEHH,
BRIAAY LR localhost:6832,

* Sampler ; Kf¥zr, BIEZMERE, fla ERRBIMRE 1 #HREKM,

XERBFEMANAEHMIED, %£E 0 B17Z M jacger-client-node A1,

5.4.5 koa-await—breakpoint-jaeger

BB EmEmas 7ol IEnE, ZEFER Jaeger HEEFFIE S, BIENET koa-
await-breakpoint H & B &1FT &, T B E X store, koa-await-breakpoint-jaeger =2 4 koa-
await-breakpoint 5 #Y store 89 adaptor, ZESLIL EFH—LE/NFIG, HXBREE T UEE
HRM,

®=ZIU koa-await-breakpoint fY example A, RAINT WITRABRKER Jaeger,
AT,

app.js :

const JaegerStore = require('koa-await-breakpoint-jaeger')
const koaAwaitBreakpoint = require('koa-await-breakpoint')({
name: ‘'api’,
files: ['./routes/*.js'],
store: new JaegerStore()

H

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



AR MV i BAZ i A > A

188 | Node.js iHitfs®

app.use(koaAwaitBreakpoint)

app.route({ method: 'POST', path: '/users', controller: require('./routes/
user').createUser })

app.listen(3000)

1E17 -

$ curl -XPOST localhost:3000/users

ZERIFT localhost: 16686 IFET] IMEBEIBHE T, A 5-8 Firo

JEFE Sercice — api, FFi%EFF Operation — POST /users, Eifi Find Traces kEFERE
#38, AENBRT—%B8%E, £8HZzEE, MRMOE 59 Arr.

|« apl: POST /users »

| Trace St sanuary 34,2016 1128 P DurtioreTOms Servicesd DepthS Totat Spmrns?

| Service & Operation ome 1750 2 525 om]

T AR tags iLIELER
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Jaeger 24

REIF—AMRS A RB R AGERA X R

MREIRAG, BEARER SRS ARAXLR, XL

&34 routes/user.js B createComment %, #oH — new Error(‘test), EFEfT, W

& 5-10 AT

View Optlors +

| v api: POST /users

Trace Start January 25, 2038 10:19AM Dursticndms Services 1 Depthd 7ot Spems §
| - ’ s
| Service & Operation om o P e |
@1 |
| A |
| i
{ 8] apl
| j
{ 100 Sy s == e e =
createComment{user. post)
Service: sci Duration: 1s Start Tome: 2

& 5-10

T INFE, Jaeger TEEMBIM T E—MEKRFRNRBZBMARAXRE. BRXR
FEER, EZEREEMBERR] 25, BN TUA requestld £ ELK AEBHBEET o

TS EHEENT
o https://wu-sheng.gitbooks.io/opentracing-io/content/

¢ https://segmentfault.com/a/1190000008895129
¢ http://www.infoq.com/cn/news/2017/11/Uber-open-spurce-Jaeger
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@)
O
Bt
punn|
ol
rl/"}
D
=)

Sentry 2 —MFRMEFRERAEWETF S, THEER Docker R4 I 23/ Sentryo

BE— Redis 5%, BH R A sentry-redis ;

$ docker run -d --name sentry-redis redis

JAEN—> Postgres &%, RFHap & A sentry-postgres :

$ docker run -d \
--name sentry-postgres \
-e POSTGRES_PASSWORD=secret \
-e POSTGRES_USER=sentry \
postgres

H B — Sentry A9 secret key :

$ docker run --rm sentry config generate-secret-key

F8 TR <secret-key> ESE Y _EHE 4 AL AY secret keyo

MBEFHEIRE (% 1 Xz17), WFEZEIZTT upgrade :

$ docker run -it --rm \
-e SENTRY_SECRET_KEY='<secret-key>' \
--link sentry-postgres:postgres \
--link sentry-redis:redis \
sentry upgrade

BRLSBEERCHNERS, WE 5-11 Fim.

Would you like to create a user account now? [Y/n]l:
Email: »x@xx.com

Password:
Repeat for confirmation:
Should this user be a superuser? [y/N]: y
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RACEBT —MRBEAEERM—PEIARE A Sentry BIZHLR ( organization )

BE) Sentry, FITFNREE 9000 3k A .

$ docker run -d \
--name my-sentry \
-e SENTRY_SECRET_KEY='<secret-key>"' \
--link sentry-redis:redis \
--link sentry-postgres:postgres \
-p 9000:9000 \
sentry

J2EN Celery cron F Celery workers :

$ docker run -d \
--name sentry-cron \
-e SENTRY_SECRET_KEY='<secret-key>' \
--link sentry-postgres:postgres \
--link sentry-redis:redis \
sentry run cron

$ docker run -d \
--name sentry-worker-1 \
-e SENTRY_SECRET_KEY='<secret-key>"' \
--link sentry-postgres:postgres \
--link sentry-redis:redis \
sentry run worker

Celery A& A Python 5 #)— AN XAE 53R AR

ZEIWESER T Sentry IREFREFT o
FAX SER8FTFF localhost:9000 ZLAEEZE! Sentry FIERTUHE 7, WHE 5-12 AR,

AERERNEEEE—EVENELS, WA 5-13 fir.

BE | 191
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&\ SENTRY

Sentry

R

L 32
xx@xx.com
B

Welcome to Sentry 8.220

Complete setup by filling out the required configuration.

Root URL (rEQuIRED)

httpd/lx;lmt:m
The root web address which is used to communicate with the Sentry backend.
Admin Email (reouinen)

xx@xx.com

The technical contact for this Sentry installation.

Authentication

' Allow Registration

Allow anyone to create an account and access this Sentry instaliation.

Beacon

~ | Anonymize Beacon

If enabled, any stats reported to sentry.io will exclude identifying information (such
as your administrative email address). By anonymizing your installation the Sentry
team will be unable to contact you about security updates. For more information on
what data is sent to Sentry, see the documentation.
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B Continue, #A Sentry {¥3%# ( Dashboard ), #a7A _EfHAY New Project 3%5A 8
B—IE , %1% Node.js FHEEI H BF#A API, A58 5 Create Project Z$AEIEIME .
WNE 5-14 iR

&) Selectaproject ~

Choose a language or framework:
i
n@.fﬁwei;&{ 2 DB @ aEa
|

Javascript React Eipress Nodejs

by

Give your project a name:

AP

A

& b-14

FECIEMINEH A Node.js FRATRFITIE, EFFER Koa Mix, FEHMIERE Koa,
HE 5-15 Fr~g koa@] FRBIHKEL,

This is a quick getting started guide. For in-depth instructions on integrating Sentry with Koa, view our complete documentation,

Installation

Raven is distributed via npm :

$ npm tnstoll raven --save

Koa

Kkoa = require( xoo');
Raven = require( raven’)j

opp ~ k0a();
Raven.configQ’ nt tp: /204 101642944 1970947 4af fheedz6a: £516910b0d0e45aSB000GS2ee d33# ] ocal hast :9000/2"). install();
app.oaC error’,

Raven. capturefxception(err, (err, eventld) {

console, logC Reported error ' + eventld);
°H

)
ni
app. ListenCion);

Got it! Take me to the lssue Stream.

F 1A Paloma ( BF koa@2 ) A6, REMXRED .

const Raven = require('raven')
const Paloma = require('paloma’)

558 1 NSt b
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const app = new Paloma()
Raven.config(DSN) .install()

app.on(‘error', (err) => {
Raven.captureException(err, (err, eventId) => {
console.log( 'Reported error ' + eventId)

1)
b))

app.use((ctx) => {
throw new Error('test')

}

app.listen(3000)

raven & Node.js iRfY Sentry SDK, FARUEMEEBIREE,

¥ DSN #3:34 B 5-15 P49 http://xxx@localhost:9000/2, DSN Bk 2if & f 5%
Sentry JR -2 69 3bhk, 43k A AE § 15 AE4) token,

BT EMIRXAED, 50E localhost:3000, FHiR{EE S AXE] Sentry, Sentry FH
FNFE 5-16 Fromo

| & Sentry/API - W StacProject | (1 Project Settings

| e Overview User Feectack  Releases

Unresolved Issues (1) ~ Sertby: LatSomn v | Q Wunveschved =
[ . e w (=10 . 2 o o v
| = 1 o
Vid Onew » - ]
o
= 5-16

REEETUBZFANES, WE 5-17 Frr.

FEE R N BB
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& Sentry/API '~
oo Overview  User Feedback  Relemses
Error appat appuse

® e

Detals Comments @ UnerFratack @ Togs v
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* StarProject | O Project Settings

Sentry BAVFZINGE, LA : FIRIFE. BIAERAOMEDRE. BERERAA

LERDINTE. EEXXBREGNHE. FCHERAIEMA. £
RIERFRRL., BRE, BFUYEHERTH.

E£3E5 ¥ raven HEE Y Koa (9— a4, ¥ HE &K koa-raven, FHWT .

const raven = require('koa-raven')
const Paloma = require('paloma‘)
const app = new Paloma()

app.use(raven(DSN))
app.use((ctx) => {

throw new Error('test')
b))
app.listen(3000)

sy E{FH ctx.raven :

const raven = require('koa-raven')
const Paloma = require('paloma‘)
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const app = new Paloma()

app.use(raven(DSN))

app.use((ctx)

try {
throw new Error('test')

} catch (e) {
ctx.raven.captureException(e, { extra: { name: 'tom' } })
ctx.status = 500
ctx.body = e.stack

¥

> {

i)

app.listen(3000)

ANNSEHEREM T,

https://sentry.io/
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- APM

APM ( Application Performance Management), BN FEi2RIEEE
BETE, BURHNLITLTEAIMEAES, SUFZKNEES
BVIEREIRR . AERSHRUCHERRAARRSEEN APM,
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6.1 {£H NewRelic

NewRelic 2—MEMANAMEENTE, |HET 14 XO%RHXALY, K53
fELN{eT{# A NewRelic 1512 Node.js T2 FFRIMEEE,

M ARBLIAT o

app.js :
require('newrelic')

const crypto = require('crypto’)

const express = require('express')

const app = express()

const createUser = require('./routes/users').createUser

app.get('/', (req, res) => {

const salt = crypto.randomBytes(128).toString('base64")

const hash = crypto.pbkdf2Sync(String(Math.random()), salt, 10000, 512,
'sha512").toString('hex") .

res.json({ salt, hash })

1))

app.get('/error', (reg, res, next) => {
next(new Error('error!!!'))

D)

app.post('/users/:user', async (req, res) => {
const user = await createUser(req.params.user, 18)
res.json(user)

D)

app.listen(3000)

routes/users.js :

const Mongolass = require('mongolass')

const mongolass = new Mongolass('mongodb://localhost:27017/test")

const User = mongolass.model('User"')

exports.createUser = async function (ctx) {

FoEE R NI BB



ctx.query.name || 'default’
+ctx.query.age || 18

await createUser(name, age)
user

const name =
const age =
const user =
ctx.status =

async function createUser (name, age) {
const user = (await User.create({
name,
age
})).ops[e]

return user

B, EM— NewRelic kS, BIBZ—1X A, 0E 6-1 Fimro

Welcome Z let's get started!

Which product would you like to set up first?

|
|
|
|
|
|
|
|
|
|
|
|
|

Hew Relc. New Relic. New Relic. Mew Ralic, Relic,
| APM BROWSER MOBILE INFRASTRUCTURE ﬁNTHETICS‘
| Our flagship product Browser specific data so Quickly pinpoint Gives you a precise Query application Test and find issues with
helps you monitor the you can understand your  performance problemsin  picture of your business metrics, your software's business
| performance and software's performance your mobile apps dynamically changing performance data, and critical functionality
| availability of your web from an end-user's operating in complex systems, soyou can scale  customer behaviors at before real users do.
| applications. perspective. productions rapidly and deploy lightning speed.

environments. intelligently.

EFEAPM, HFAT—F,

1E+¥ Node js &, FHEZ license key, #E 6-2 Firo

7£ Node js F# FH NewRelic 9B AT .

$ npm i newrelic --save # 4% NewRelic #) Node.js SDK
$ cp node_modules/newrelic/newrelic.js . # BEHIANREXHEHITMERERET

&2 newrelicjs, & app_name SMESEK(TAINAB ( 20 api ), 7 license key 4

ESRIA 4 AL license keyo
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Get started with New Relic

Select aweb agent to install.

|
|

| & | | 28 | | uiton x|
| S,java | | Y | l@puthon | |nedea| | !
@ | Lo | | [omn] mese | B

Install the Node.js agent

Before you begin
You will need:
1 access to the on which you will install.

2. Ability to configure any firewalls or proxies to allow the agent to report data to New Relic.

ED Get your license key

Your license key is:

d446bb47924e150d0bc87F50bF82300e983d791d

B6-2

REREFFHEEILNER, BE/LHH, NewRelic HEE¥SRE FRR—&
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RARMNINERR, FAREIGERTEIEZHNINGE, BIMBIRESI . EiR0H,
EZE Nodejs VM 44z ( CPU. ATE. GC. EventLoop ), &%,

K LF Efth APM £ F AppDynamics. OneAPM. DataDog. atatus #1 opbeat, F%
KENF, XBERA—NBT .
ATHNSEHEELT,

® https://newrelic.com/

6.2 Elastic APM

6.2.1 {t4 = Elastic APM

Elastic APM & Elastic A S FHEMN—F APM TR, HEIELT Beta MR, EF U
TIAMESR,

* FiR. BMTURHEMER, KEMELK —,

° IIRESEE, API LEE5EE, F Agent. Transaction F1 Trace, ZRIAEIENER Y [E)F0
BMEREIXTMER, BTREA Kibana B Filter 13 584 BB <M %
B’HE R,

o W5 HES—, Elastic APM k¥ Elasticsearch # Kibana, FFIYLTIMZ&E 4 ELK
£/, TIMFE Kibana FEFRBRREEEHARE,

Elastic APM B9Z2#940 & 6-4 F7w o

FoEE RN BB B
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Appiication library Application lit Application library
Edge Machines . . ~ - N
= APM Agent = APM Agent = APM Agent = APM Agent = APM Agent
v v
Elastic Stack = APM Server x Dashboards [ Kibana APM Ul

= Elasticsearch

= .

)
i

ol [UEH, APM Agent ( BIZEN AiRSIABRE ) BIERHEXIEE] APM Server
( Go B9 HTTP R% ), APM Server 5338 771£% Elasticsearch H1, 2Af5 181 Kibana B o

Kibana #9557 20 & 6-5 Fromo

i 7 AP T

r e

Fallscreen  Share  Clone  Ede  Bepoctin

e Ina Y
N it

Y '."A'\r‘,‘

T P P D e oW W Ml A ANt INANAA N AAN

Transaction Type Avg Resp Time (ms) 95th percentile of Resp Time (ms)
GET rapirstats request 728 "

GET rapuprouctistop 5 roquest n2 v

Serve 10 customer Brewing Bot s 6

804 water Sremng Bot 503 w1

Soast beans Rrewang Bot 01 w0

Pour water Brewng Bot 499 52
Grind beans Brewing Bot a w5 veew Teace
OET Zapi/products/3d/customess request w0 13%
POST sapuiorders tequest 3

GET fapurorgers request 109 ne

GET /apitypew/id requent 105 240

GET faphiordersrid recest 107 =)
GET Japiicustomens request 101 m
GET rapuproductsrid request e 493

GET static fie request L] 523

& 6-5
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6.2.2 331 ELK

HAGER Docker 23 FH B3I ELK, ZETMTHE .

$ docker run -p 5601:5601 \
-p 9200:9200 \
-p 5044:5044 \
-it --name elk sebp/elk

6.2.3 B3 APM Server

T# APM Server FfEE, ARETUTHS .

$ ./apm-server setup # S APM {V3X#Z%| Kibana
$ ./apm-server -e # 2% APM Server, ERiAUSUT 8200 i[O

A 55 8&FTFF localhost:5601, 3 Dashboard 71, #NE 6-6 FfT.

Dashboard

Search, 1-50f5 < >

Name Description
[APM] Applications
[APM] Error Details
[APM] Errars
[APM] Trace Details
[APM] Transactions
1-50f5 < >

5 6-6

6.2.4 {# Elastic APM

WIXARRBBAT .

const apm = require('elastic-apm-node').start({
appName: 'test’
D)

| 203
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const Paloma = require('paloma')
const app = new Paloma()

app.route({ method: 'GET', path: '/', controller (ctx) {
apm.setTransactionName (" ${ctx.method} ${ctx._matchedRoute} )
ctx.status = 200

)

app.route({ method: 'GET', path: '/:name', controller (ctx) {
apm.setTransactionName(  ${ctx.method} ${ctx._matchedRoute} )
ctx.status = 200

i39)
app.listen(3000)
BITIZER, REMMEK !

$ curl localhost:3000/
$ curl localhost:3000/nswbmw

Z4%F—<% ), Kibana REWNE 6-7 FiRo

Rdscreen Share Cone 8 € Olamlomoues 3|
i

Dashboses / (AM] Transactions
K ivana | — e
(0] -

b2t +

Avg. Resp Time (ms) $5th percentile of Resp Time (ms) View Traces.

]
it

7E Elastic APM FE I THEPMARIE,

® transaction ; ¥§—4H traces &S, BIA— HTTP iFK,
* trace : FE— B RIFLERE, 20— SQL &Eif,
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W, FATRMIK—T Elastic APM FISEIRIETIRE . KX RADERS .

const apm = require('elastic-apm-node').start({
appName: 'test'

i)

const Paloma = require('paloma‘)

const app = new Paloma()

app.use(async (ctx, next) => {
try {
await next()

} catch (e) {
apm.captureError(e)
ctx.status = 500
ctx.message = e.message

)y

9]

app.route({ method: 'GET', path: '/', controller: function indexRouter (ctx) {
apm.setTransactionName(~ ${ctx.method} ${ctx._matchedRoute} )
throw new Error(‘error!!!")

)

app.listen(3000)
ERMXERFF AL —KIEK, E%] Kibana, B i Dashboard — [APM] Errors, @]
MEFFEREFICE ( BRE ) MEXR, WE 6-8 Fir.

T e e G i ¢ ol )
e e—— |

g Name
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B View Error Details, #HANBIRFIEB, WHE 6-9 Firo

o7 Mo el T T T T T T T T T T i, s G B € OlsiSminee 3

error grouoing ey Cedasda25 799201 ANSATATZING s rexnn cumey seen. [

TUES, AHRASHRRTHRORBETH, ETLATRB. KERHBHM
FREXHEFES
ETNSEHEENT,

¢ https://www.elastic.co/guide/en/apm/agent/nodejs/0.x/index.html
¢ https://www.elastic.co/guide/en/apm/agent/nodejs/0.x/custom-stack.html
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7.1 Telegraf + InfluxDB + Grafana ( )

AL PR INE{EF Telegraf ( StatsD )+ InfluxDB + Grafana & E—E T B EE
A5,

7.1.1 Telegraf ( StatsD ) + InfluxDB + Grafana &4t

Telegraf @—MEH Go BEAXNRERRF, TRERFZNRSHEHKMEIR
(inputs ) F9EIE, FIEE S A InfluxDB ( outputs ) IR, 5% inputs F outputs F&14 .
StatsD Z—M# i Node js FFRHIMLE T2, @it UDP s(#F TCP F RN E BTG

=8, BETHSENENSEE,

InfluxDB 2—MEMA Go BEFXNFRNAHXNF. BHMIEREIEE, TR
ShERERE, HRiH BRI AR FKEMREY Ko

Grafana 2—ME Angular + Go IBE FFAMFRER. MEFTEM. BRMNFRE
MERNRER, TAXMBENOMERTHEZE (M0 api WIERET ), FHEM
backend, f51%0 Elasticsearch . InfluxDB. OpenTSDB %,

HETERENH : Telegraf 45 StatsD ( inputs ) # InfluxDB ( outputs ) &K, HX
¥ StatsD %R, HAIEIT Telegraf 5 InfluxDB, #AfF Grafana iEEX InfluxDB AYEHE
HREEMEROERT.

7.1.2 33 docker-statsd-influxdb—grafana

FA1{E B Docker —$& 25 Telegraf ( StatsD ) + InfluxDB + Grafana, ZR521EEINE
AYE 18] -

$ docker run -d \
--name docker-statsd-influxdb-grafana \
-p 3003:3003 \
-p 3004:8083 \
-p 8086:8086 \
-p 22022:22 \
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-p 8125:8125/udp \
samuelebistoletti/docker-statsd-influxdb-grafana:latest

s DRSS XFRT .
Host Container Service
3003 3003 grafana
3004 8083 influxdb-admin
8086 8086 influxdb
8125 8125 statsd
22022 22 sshd
7.1.3 EA%E InfluxDB

rEARBGE, AXERIAE localhost:3004 ( X TFR= 4 influxdb-admin ), Z0E 7-1
FriRo

Generate Query URL Query Templates ~

InfluxDB RYEABEZINT o

* database : #IEE,

* measurement ; FIBFEF R,

* point; R EE M —TEHE, FRATEIEL ( time ). £3E ( field ) FIARE ( tag ) HAE. HA,
time BEFHIFICRKNNER, BHIBEFNERS] (SEHER ); field B&
MIERME CRAERSINEY ); ag EEMBERSINEM,

InfluxDB K 7 £ SQL M&EIEiB%, WMTATA,

® show databases : %! Fr 8 £3E &
* show measurements ; ¥l 2 BT &R EMN A &,
* select * from xxx ; FIH xxx FTAFFH EHE,
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AT Query FEIA .

show databases

EEERME 7-2 Froro

Query:  show databases

Generate Query URL  Query Templates

. databases
| _internal

| tolegraf

_interal 2 InfluxDB AER{E B AIEIREE, telegraf /2 AIAY Docker BRFTE BANERAIA
SRR R E

B3 S 22 FTFF localhost:3003, AR 7-3 Fi7Ro

o
o {

Grafana

Login Signup
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BANF % root MHHD root BF, HANAMEET, #F “Add data source”, 1E

SHARIE 74 Fioso

Edit data source

Name api Default

Type InfluxDB

Http settings
http://localhost:8086

direct

With Credentiais

InfluxDB Details
Database telegraf

User Password

Default group by time

Save & Test

B “Save & Test” RFELE. BHBEE Grafana ERIAEY datasource 28 4 api Y

InfluxDB, T REVEMIKXREB, £~NikEE,

node-statsd z2— statsd A9 Node.js client, BI% X T MK .

const StatsD = require('node-statsd')
const statsdClient = new StatsD({
host: 'localhost',
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port: 8125
D)

setInterval(() => {
const responseTime = Math.floor(Math.random() * 100)
statsdClient.timing('api', responseTime, function (error, bytes) {
if (error) {
console.error(error)
} else {
console.log( Successfully sent ${bytes} bytes, responseTime
${responseTime}ms" )
}

b
}, 1000)

ETNERTE, SWEEE— 0 ~ 99 HEYE (EHIGAE, 24 ms)
g H K 3% StatsD, StatsD £ IBIT Telegraf ¥ X LELEIEE A InfluxDB # telegraf B,

E1% influxdb-admin, BHEH EAMNTHIESR, VIHE telegraf FIEE, REWA
show measurements & E 2 7F1E api 3=, HA :

select * from api

ERERWE 7-5 B

Query:  select " from api

Generate Query URL  Query Tempiates ~

api

| tme 90_percentle  count  host fower  mean metric_type  stddev upper

E 2018-02-26T12:07:30Z 86 8 *8abT12696260" 3 4325 “timing* 28,86498744153548 88

| 2018-02-26712:07:40Z 82 10 *8ab712696a60" 5 52 *timing*™ 29.318935850634507 82

3 2018-02-26T12:07:50Z 8’ 7 *8ab712696a60" 1 55.42857142857143 *timing* 28.261662597316366 2

1 2018-02-26T12:26:50Z 94 ° *8ab712696a60" 0 56 *timing* 29.435428389008447 94 5

i 2018-02-26T12:27:00Z 96 10 *8ab712696a60" 7 476 “timing* 32.26205201161265 96 “

E 2018-02-26T12:27:10Z 97 10 *8ab712696e80" 1 61 “timing* 32.38826948140329 o7 ‘j

2018-02-26T12:27:20Z 99 L] *8ab712696a60" N 55.885888858888886 “timing* 18.03473108862458 29

‘: 2018-02-26T12:27:30Z 29 10 *B8ab712696860" 4 s517 *timing’ 27.210475823805525 o8

: 2018-02-26T12:27:40Z e 10 *8abT12696e60" 2 483 Hming’ 35.21377571348031 o8
2018-02-28T12:27:502 <) 10 *Bab712696260" o 494 “timing* 32.02561474819804 83

| 2018-02-26T12:28:00Z 94 10 *8ab712696260" 2 532 “tming' 26.114363863500478 84

‘; 2018-02-26T12:28:10Z 80 10 *8ab712696a60" 14 s *timing” 20

22.469757453074584

S« A |
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BINEH api REMUTILADFER

® time : InfluxDB ERIAR DAY B 18] B o

* 90 percentile : FFA1C % M/NEIAHET S 90% B EOME.

e count ; —RNEMBEFHE, TUBEHFLKILE (point) A9 count EHIAF
F 10, MIAVAMXARBE 1s XE—FEHIE, HHEW P Telegraf FIFRINRE
£ 10s WE—XRHHE, RMANEELNFEEXHERN, TS https:/github.com/
samuelebistoletti/docker-statsd-influxdb-grafana/blob/master/telegraf/telegraf.conf,

* host ; Hl=FAYHIE,

* lower : R/NHIFBFZICKME,

* mean : FIBICEKAFIHE,

® metric_type : metric K&,

* stddev : FTHICRAIREE,

* upper : RAMIFILEME,

7.1.6 €& Grafana B&

[E1Z| Grafana, Bi#77 F £ Grafana EI#REY FHISEE, H i Dashboards B E|{Y R &
Tk E, B “New dashboard”, R/FHEEEIE Graph KEMEFR, BMEIET
—/NEHE SR, NE 7-6 Fimro

BEMBMER, EF Edit, BB T T,

* 7 Metrics BC & F11%£3% FROM — api 3, SELECT — field(mean) FE%.
* 7t Display BEEEHY “Null value” F3EFF connected, BN SEMITE.

BRMNE 7-7 FiRo
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Graph

TERMNARBEIN—TEEXINRETUNEFEARFBRENLERS, BX, »
7 €% middlewares/statsd.js. server.js # client.js X 1§,

middlewares/statsd.js :

const StatsD = require('node-statsd')
const statsdClient = new StatsD({
host: 'localhost',
port: 8125

i)

module.exports = function (routerName) {
return async function statsdMiddleware (ctx, next) {
const start = Date.now()

try {
await next()

const spent = Date.now() - start
statsdClient.timing(" api_${routerName} , spent)
} catch (e) {

statsdClient.increment( api_${routerName}_${e.status || (ctx.status !==
404 ? ctx.status : 500)}°)
throw e



AR Ml i AT L 2 > 4

H¥

Server.js :

const Bluebird = require('bluebird"')

const Paloma = require('paloma’)

const app = new Paloma()

const statsd = require('./middlewares/statsd')

app.route({ method: 'GET', path: '/', controller: [
statsd('getHome"'),
async (ctx) => {
[/ BTz — B R
if (Math.random() < ©.1) {
console.error('error')
ctx.throw(400)
}
/] TEHL 1 ~ 100 ZRHUEETE]
const responseTime = Math.floor(Math.random() * 100 + 1)
await Bluebird.delay(responseTime)
console.log( Spent ${responseTime}ms’)
ctx.status = 200
}
1

app.listen(3000)
client.js :
const axios = require('axios')

setInterval(() => {
// L 1-10 # tps
const tps = Math.floor(Math.random() * 10 + 1)
for (let i = @; 1 < tps; i++) {
axios.get('http://localhost:3000")

¥
}, 1000)

RN, 25ETT .

$ node server.js
$ node client.js

215
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E% influxdb-admin, A :
show measurements

o UER B 2H api_getHome 1 api_getHome 400 32 7 o [E1F] Grafana, ZE—17( row )
BEIEBmIER, 23T,
BRE . BETIEFIER (200) FMERIBEK (4xx. 5xx FF ) BERENTLE,
e 7 BHE] « IEE B RKARAE (lower ). 1Y (mean ). &S (upper) MRz A 8] AY
B,

FMERINE 7-8 Firo

FROM default  apigetHome  WHERE

SELECT field (lower) mean ) +

GROUP BY time ($interval) fill (null) +

ALIAS BY lower Formatas  Time series »
FROM default  api_getHome  WHERE

SELECT field {mean) mean () +

GROUP BY time ($interval) fill (null) +

ALIAS BY mean Formatas Timeseries ~
FROM default apl_getHome WHERE

SELECT field (upper) mean() +

GROUP BY time ($interval) fill (vl +

ALIAS BY upper Formatas  Time series v
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KPS EZEEMNT

© https://www.cnblogs.com/shhnwangjian/p/6897216.html

7.2 Telegraf + InfluxDB + Grafana ( T )

7.0 BEZEWMT Telegraf ( StatsD ) + InfluxDB + Grafana FYIEEME R EE, He
BTIEREMMN N EXAEHER, XS HBUTIINSEAE.

* Y0e4 Grafana ( 542 ) 5 ELK ( BE ) &&%,
* Grafana 1R E,
o AHA—BERER.

7.2.1 Grafana + ELK

AL Grafana FIERS, HATKIEA api 0 A90R AT E RAE —RH, XA
BE—FIRERMTLAEESEN . BAVERTE 7 7 koa-await-breakpoint + ELK #9F3%,
X RETIULE S Grafana FRIE? ZERET R,

FAASRARBEKR, FAUEEZES T — demo FLEZ| T GitHub £, HEA repo,
DRI T

(1) grafana-to-elk : B & web server FIEHIIERAY client, H B FHITEE K EE
StatsD 14 H E X %X F ELK,
(2) grafana-to-elk-extension : 4 Chrome ¥ &, EBHWT,

o #&IILM Grafana Bk %] ELK f9RTE)SERE,
° 7NN requestld F9%ERE
¢ ERETEENFE,

HAEWE clone &M, REHTR .

$ git clone https://github.com/nswbmw/grafana-to-elk.git
$ git clone https://github.com/nswbmw/grafana-to-elk-extension.git
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% B8 7.2 %5 25N Telegraf ( StatsD ) + InfluxDB + Grafana,
%1 6.3 T /a5 ELK,

Z| grafana-to-elk B X Ti&1T :

$ npm i
$ node server

FF A= IR FIETT

$ node client

LB, ELK NiZBEHET o

BN%L Chrome ¥ /Bo FT7F Chrome ¥ BEFT, MHBCHENT RERF, MH
grafana-to-elk-extension ( ZEIEMIXIFE T FHEME 2 manifest.json A matches FER )

[E1%| Grafana £ “getHome MHRZAY(E]” BT, HAHBBE A General tab, HEMA
AAE 7-10 Froso

Drilldown / detail link ©

absolute Url params name=api&routerName=getHome © Remove Link

http://localhost:5601/ Include time range
Go to ELK Include variables

Open in new tab

+ Add link

ERER, FARNELASEI—NXMUPZMIRE, B4 Go to ELK, BHFE|
ELK,



SRR L 3 BT i > 16

K | 219

ELK FfEE 7-11 Frxo

Tomnes New Save Open Shae € OuaiSmmctes 5 |
|| mamesap® AND routerNamesgetHome” AND _exists_SumOfTake Uses kicane querysyrtan [

{
| Aazatnes

_“ Py 770 018, TRIIIAGET Febrasy TN 0V TRATAASTT — Ao

| Avaitue Fekds N Wiy 20 v
| sumtamn Time routertame -

|t G s Femrucmy 27t 2018, 13:45:00.521 PR 2

le e V Feray 27 20, Miessease PEETY

i s besnary 2ren e, (esisesn RN '

:‘ o + Febeary 27en 2018, 13455009 I 1
| v Famery 270h 200, Diesise5 P 0
owmsesw . . e e e e e

grafana-to-elk-extension #EH<S B4R FH Bk EI X N AY Grafana FAIE B RFIFEE
WHBEMNEONER, BHFE 1 ) requestld, BEHEF B RIZIBERAFEEE, W
B 7-12 7o

| 1anis New Swe Open Swre < OlmtiSmoutes 3|
| m23819 as0s-a72e 2160 820871 TSHST ses tcerm uery e [N
| Astamers
_f- ey 17 3018 13355128 - February T 200K 1ARTSITS — Auto
|
| Selected Fields
I
| ¢ oo mesage
|
o me
{0
| Avaitabie Freds ° Omesian per 30 saconts |
| ¢ |
i
| © enmesams Time e ke orrarmessage !
| ¢ Suweien o February I TWIN, 18480870 1 ° |
1 ll
Is s s Feriary I e, 1NN 2 : !
{
[ 4 e b Februany TN 2018, SOATE 3 N
{
et »  Feoruory I7wh 2NS, D1SSIOLNS 4 »
|t om
} o Femcuny Ins 2038, 1aS.918 S 1 {
| ¢ toename i
| s Tesrimry thn 2, D96 & . |
fom |
| V Feprery 27en 21K, 134800017 7 1 |
| € me i
A s Fewrery T R, DO 8 1 |
|
| ¢ tepoms o Februsry 270h 218, 1S 3 »
|
[ ma V Ferary T 2008, 133090 W z
| & rosetame + Febeury 770 BB, 1A 1
| # somOrre o Februgry Z7te 2018, 1345650 12
10 vmesamp

o February I7 2618, DS KR 23 «
| ¢ e

L b February Iivh 238, 13ASIAIT
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HERIERBE DA 7-13 Firo

[ 1
| 1
| Table  Jsow View o nes | View singi ) |
! ]
1 1
4‘ O etimestomp @ @ @ % February 27th 2018, 13:45:54.268 "
| ¢t everston  @Q@D# 1 !
{r t _id QQd* fkvlINEBVGdenIAFVYKD :
! 1
|t _tndex @@ @+ logstash-2018.02.27 |
|
| & _score ame - |
|
|t _tye aam# doc |
|
| & error.messoge @ Q D #% Bad Request ';
|
|t error.stock @ Q[ #% BadRequestError: Bad Request {
| at Object.throw (/ 9 .15:92:11) |
| ot exports. ser 2 L§s:11:5) |
; ot dispatch (/Use -compose/ index. Js:42:32) :
| ot next (/User -compose/ (ndex. §5:43:18) |
| ot (/User stotsd. §s:13:13) |
! ot dispatch (/U Z 1k koa-corpose/index. §5:42:32) |
| ot g '1k/node compose/index. J5:34:12 {
| at ] o 95145114 |
{ at dispatch ( g 1 Koo~ compose/ndex. J5:42:32) |
1 ot next (. g es/ke {ndex. §5:43:18) 1
| # error.status @Qm# 400 |
! 1
|t nost Qams# 172.17.0.1 |
i {
|t name aams* ot i
|t request @Q@® {"url":"/users",“nethod": "POST", “headers": {“accept” : " json, plain, */*"," ype: " fo lencoded" , “user-ogent™:"axios/8.1 |
| B8.9","host™:" 2 "1 "close”,~ ngth™:"8"}, “query”:{},"tps": O} |
j t requestld @ Q @ #% 63bc149b-364c-4d26-b704-eebebI9Beba? 1
l}
| ¢ rosterNore @ Q@ #* gethome {
|
| # st aam# 2 i
| # swOffoke @@QD#® 1 |
| o toke aams 1 |
3 O tisestorp @ @ D % February 27th 2018, 13:45:50.884 {
|
|t type Qam# error |
tuwl @Qms oSt locolhostide/users |

B7-13

7.22 BiERE
Grafana EABMNKERRE, KESBUT,

H#E Alerting -> Notifications 71, i New Notification ZRIMNFTHIIRESH, A 7-14
Fromo
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Alert notification

221

administrators

email

Send on all alerts >

Email addresses

XX@xx.com;yy@yy.com

You can enter multiple email addresse

using a ";" separator

B2 “getHome M AFE]” EFR, FHEALRETIH Alert tab, Hi Create Alert €E1R

EH0, NE 7-15 frm.

Alert Config

Name getHome MBEZETE] alert

Conditions

60s

Evaluate every

query (B, 1m, now)

If no data or all values are null

If execution error or timeout

No Data

Alerting



AR MV i BAZ i A > A

222 | Node.js BittsE

REMN A . F 60s E—KiTE 1 95949 mean ( B 7£ Metrics EERERT HEH
mean T4 E ) TEENEHEEE AT 50, WRENfELIRE

So % B, M E 9% E Grafana #9 SMTP settings.

BANET UG “getHome ERE” REFRIRE KR, WHE 7-16 Firo

Alert Config

Name getHome R alert

Conditions

count {) OF query (B, 1m, now)

If no data or all values are null SET STATETO No Data

If execution error or timeout SET STATE TO Alerting

5 60s B —RETE | DEIREEE 400 IREE, MBEENMEIRE, P BRS%
T R4 4 400 BUI4E,

AR EAZ B &£ %] Email, Slack. DingTalk 3%# Webhook %, #REZE# A%
TALSBEAGARE, FEAEE external image uploader.

7.2.3 BEA—EBERER

BMNRAYET —MEONFER (BREMNWEEE ) BR, NEIEREPKE link,
alert FRRAM T o WRBNE api BILEMER, XERT KHE?
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BRBANTLUMERA Grafana §9 Template FITNEE, BRIZMBERBRK, HNEXE
ﬁﬁ%—¢ﬁr50

FEAVERFEIRE, M Chrome DevTools A Network FREE|LZHE T — Ajax 153K,
NE 7-17 Fi7Ro

v General
Request URL: http://localhost:30@3/api/dashboards/db/
Request Method: POST
Status Code: @ 200 0K
Remote Address: [::1]:3003
Referrer Policy: no-referrer-when-downgrade

> Request Headers (13) ,
v Request Payload view source

7-17

dashboard SR B R T HAIRE A ERMNTER JISON, JSON FHFEIT,

* dashboard : B&—%| £17 row,

* rows : —17 row B&—Z|ZA panel,

* panels ; —/ panel BE— M EFHEZK,

EEFXA ISON 5, BT UREIRENE, REH axios T E7EX KR
HREE|H Cookie KIXEIEHA) URL, HEMNBRAORFRE, XERABRFHART .

AFHNSEEET T,

© http://docs.grafana.org/alerting/notifications/
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8.1 {#H node-clinic

node-clinic ( f&#R clinic ) @ — PRI A Node.js Z FHIZHI T &,

B, &% node@9+ :
$ nvm install 9

£ FE % clinic ;

$ npm i clinic -g

RIEEIENH AR,

app.js :

const Paloma = require('paloma‘)
const app = new Paloma()

function sleep (ms) {

const future = Date.now() + ms
while (Date.now() < future);

}
app.use(() => {
sleep(50)
i)
app.listen(3000)
% clinic doctor JEENFFI2HT Node.js K -
$ clinic doctor -- node app.js
3 ab E .
$ ab -c 10 -n 200 "http://localhost:3000/"

Bif CTRL+C &I MIRTEF, LRITENH .

Warning: Trace event is an experimental feature and could change at any time.
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~Canalysing data
generated HTML file is 51485.clinic-doctor.html

AN S 2EFTFF 51485.clinic-doctor.html, ZESR4NE 8-1 Firo

ol IMZFH, Event Loop #FHZE, CPU Usage hESA T, —E=2F CPU BEEITE,
53NN KRBEyE

clinic W& H TREMAMMBA S ZE, FIZHER clinic flame £ IEE -

$ clinic flame -- node app.js

I MBUTaRSRE .

$ clinic flame --collect-only -- node app.js # HUrEEE
$ clinic flame --visualize-only PID.flamegraph # {§#uiE4E A A EE

AR ab s S EME, ERAKIEEIMNE 8-2 Frir.

FokE & Nt BB o
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e ) T T 1 e
| node app.js ‘

2 |
i

i
i
I
i
I ————
Theme +Langs '+ Tiers + Optimized + Not Optimized @app Edeps @core @ native)S EnativeC Eregexp ~v8 |

& 8-2
o] UEH, app.js B9 4 1789 sleep R H BT AE/ CPUITE,

KPS EHREMT

® https://www.nearform.com/blog/introducing-node-clinic-a-performance-toolkit-for-

node-js-developers/

8.2 alinode

8.2.1 {t4s= alinode

Node.js HREF & ( JR alinode ) 2 AH KE Node.js & AR MEELRE. Z&IRER.
WEHEE . MRACERSHOEERMMEAETE, alinode FAIBAEEXT Node.js RIZEIRA
g, RETZENTESMNRS, MRS, REBLZIWMEMNL LEE,

FoFE e NIt L ngbhw
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8.2.2 fl# alinode iz FH

T5181E M https://www.aliyun.com/product/nodejs, K@, MERFREZKSEF
F BB,

EEXRHNEREG, BE “SIBMEA", SIB— BN test_alinode KA.

HNRETUE, WA 8-3 Fir.

. App Name

test_alinode %

App ID P

| App Secret aaalelicrcd B Foediltslat T ed TOEE ‘}

W MFRRIFA

S— S S— 1

& 8-3

fEfEES AZ App ID #1 App Secret,

8.2.3 %I alinode

alinode A #E RS A alinode iZ1TAS. agenthub ( J& agentx + commdx #45 ) FAR
SY AN, TR CHRSE L EHBREERE alinode iE{TRI A agenthub,

BANEARZRER—#LE alinode F agenthub .

$ uname -a # PTE X ECS Ubuntu@l6.e4

Linux nswbmw 4.4.08-105-generic #128-Ubuntu SMP Thu Dec 14 12:42:11 UTC 2017
x86_64 x86_64 x86_64 GNU/Linux

$ wget https://raw.githubusercontent.com/aliyun-node/alinode-all-in-one/
master/alinode_all.sh

$ bash -i alinode_all.sh # App ID #0 App Secret EHE FHEAERMH

$ node -p 'process.alinode' # && alinode fRZA
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4R 38 2| wget 45 : wget: unable to resolve host address 'raw.githubusercontent.com', 1%
2147 DNS B & , & /etc/resolv.conf 3% k& 7 A» nameserver 8.8.8.8.

4 pi—> yourconfig.json BLE X &, RBWT

{
"server": "agentserver.node.aliyun.com:8080",
Yappidts o
"secret": "xxx",
"logdir": "/tmp/",
"reconnectDelay": 10,
"heartbeatInterval”: 60,
"reportInterval”: 60,
Lerror_log: A1,
"packages": []

}

{#EFiZEC & /25N agenthub ;

$ nohup agenthub yourconfig.json &

agenthub U EHHBN A

T'T

8.2.4 {EH alinode 2 N7EittE

XEN—BRAFHERD AL, /ET!ZM—H%FH alinode i AFMRAY A1, K15
WT,

Server.js :

const Paloma = require('paloma')
const session = require('koa-generic-session')
const app = new Paloma()

app.keys = ['some secret']
app.use(session())
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class User {
constructor () {
this.name = new Array(le6).join('*")
}
}

app.use((ctx) => {

ctx.session.user = new User()
ctx.status = 204

i)

app.listen(3000)

EXBRRBPAFMENREEZ : koa-generic-session ZRIAY session {5 BFF(EZ| T
AEH,

client.js :

const axios = require('axios')

setInterval(() => {

axios.get('http://localhost:3000")
}, 1000)

FIABAN LG, 25T .
$ ENABLE_NODE_LOG=YES node server
# JF/5 alinode H9 log ZhaE, f#5 agenthub TTDUSIE AR BE LR

$ node client # 1s K&E—KiEK

H—Z LB ] U7 alinode 125 &P EREIE T, WHE 8-4 Fiiro
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test_alinode(@ukAE) > nswomw

HEARLENE ABREE AWHITPHES 4 MR

mamEEag

AERESS

0.87 1
Q musn ]
EEn
© uum o anan

U ® 0C Trace

& 8-4

TINEH, alinode BT REHXZ. 18 HTTP BE. BHRBHRAZLEEIE (&
BEFEFERNEREIE, F Memory. CPU., Load. QPS. GC. Apdex. Apdex detail.
node FH LS ),

B “HHEIRBY, £ — heapsnapshot 34, BHLEME “X”, EFRA £
FIHEIRER, 20/ 8-5 Fivro

| test_alinode(E\LAR) > 3X{451%%

MARE - ik R

/tmp/heapdump-1808-20180228-100502.heapsnapshot

%
i £ 1602359084407802 @
HERRER F 2018-02-28 10:05:02 RUEZETRH! aliyuninswbmw

ERERBE M, B WRERE" HRRTIR, BIFEW0E 8-6 B,
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| test_slinode( ¥ L) > HILRM 809~20180228-100502.
4.97MB 99.15MB 3664 58197 1708
SURNRR  mEN RN RRNIREE X _— - | *x | l
|
s - |
Conts Srasoum Retrac Heso Pocent |
- 2 o o |
— @ woome s |
avents Otject 2 mpazsa wam |
|
roauest » a7 p—
et i ot “  osam wsen
v Ay £ wonae 3% :
w [0} nession . 2 91032502 s ;
v context system / Cantan = w0a2Am0 samm |
v previous system / Comtaxt we S700500 nas |
e e wm
v cliont MemonyStere % oM s |
R ¥ eE  w |
e S —— P— s |
v nar User = 1ao0nss asex |
> name 0e 024 1000.024 0 95N |

T IMFE Y, 7 MemoryStore B3 sessions X R FFfE T 97 > session, FEEEFAN
session.user _EH— name FEEEZKFHFHE,

8.2.5 {#H alinode 2l CPU 4 EE#i %N
MIXARIBINT o
SEerver.js :

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

app.route({ method: 'GET', path: '/encrypt', controller: function
encryptRouter (ctx) {

const password = ctx.query.password || 'test’

const salt = crypto.randomBytes(128).toString('base64")

const encryptedPassword = crypto.pbkdf2Sync(password, salt, 10000, 64,
'sha512').toString('hex")

ctx.body = encryptedPassword

FEE RN BB



)

app.listen(3000)
client.js :
const axios = require('axios')

setInterval(() => {
const tps = Math.floor(Math.random() * 1)
for (let i = 9; i < tps; i++) {
axios.get('http://localhost:3000/encrypt?password=123456")
}
console.log( Sent ${tps} requests’)
}, 1000)

AR LR, 2HETT .

$ ENABLE_NODE_LOG=YES node server
$ node client

#8E NHA | 233

B # alinode &4 &, 8 & “CPU Profile”, REE “X#” EFR A LN

‘ | test_alinode(FULER) > CPU K1&E: cpu-profile-1675-20180301-231504.cpuprofile

Reset Zoom

cpuprofile X, #fEEEE “O", TNFZERNAIEE. RITFMAE 8-7 Fir.

T IUF Y, serverjs A5 5 47BN encryptRouter 5 FIfJ CPU %%, T encryptRouter

B exports.pbkdf2Sync f7 8 T encryptRouter F94E X ER4> CPU B jE],

BIE| “3”, %EF “devtools 247", NE 8-8 Frimo
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I Heavy BottomUp)Y & X ©
o | SetTme | TowTme vlRmetn 3 e ) LR  1E
I 167121.9 ms 8280 % 571219 ms 250 % | (program) {
| CPU PROFILES 54ms 000%)24333ms 6.50% | »Aemt events st}
‘L @ fle-1675-20180301+ 75ms 0.00% 24117 ms 660 % | A parserOnHeadersCompiate http_common s:{
| 32ms 000%120848ms 588 % | » 4 parserOnincoming _hitp_servers:5
j 1.1ms 0.00 % )2369.7 ms 6679”»an events js:1]
22ms 000 % )236868ms 6.7 % | » A handleRequest u js:ti
oms 09‘-'234‘.97“5 eBﬁ%%PAhﬂ\dbw mnm_nmmmwwium‘sy
32ms 000% }23320ms 585 % | » 4 (anonymous) g pose/index.jsd
65ms 0.00% )23309ms 685 % | » A (anonymous) Mm.nmmm
11ms 000%)23309ms 555 % | 4 dispatch X i
9.7ms 001%)22899ms 682 % | » i encryptRouter #roottestserver s
22ms 0.00%)21994ms sw%{-ammnokm crypto 56/
75ms 000 % )21972ms 677 % | » 4 pokadt2 cypto a6
B 121799ms GTBN|21T05ms ATRN|PPEKDRR 0000 i

K 8-8
A PIEH, alinode BEZF B TTEEA CPU MMM TTXIRL B R T o

% R % 5% 49 heapsnapshot i& & cpuprofile, #F7T A4 F & 542 A Chrome
DevTools 2#7

RAVELE RER T HIRBA CPU Profile B9/, alinode XIFIMENEIRIB, R
[81%. CPU Profile. GC Trace #01 Heap Profile iX 5 ###E, APMA—ET T o

alinode #Ntk3E A, M BT R FHEFER, o MK EFF & Node.js & AR DT HFE,

EBNSEEENT

® https://www.aliyun.com/product/nodejs
® https://github.com/aliyun-node/agenthub
® https://cnodejs.org/topic/5611289b4928c5872abc18ee

FFE R N I
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www.broadview.com.cn BEABE $hH-E l].kﬁlj%?&]lﬂﬁ

ABMNCPU. WF. K83, TE. APM., BE. &E. MAXS/HEHBRNEARIK

Node.js, KEBH/N\FEPELA—ERE MBI ABIHITIRHELBRSTE.

-%1E 1#%@CPU$E9&E’J%D1,\, ,DF&%WCPUTE ﬁ:‘*ﬁIE&AkélBﬂ@iﬁ :

- E0E WHRAIFAEXAENR, Fa0Core Dumpkilfasrtrheapsnapshot3;

- 35 PHRABEXMEER, flaENRBEmEes HELIETARE, HiP
R EB MERERUENR;

4T HMRTERXMENR, PREMBNNode. sl TREMER;

- 855 #HRAPM ( Application Performance Management ) f8X89%0R, 41
MR RRI R B F R ETE TREAYGER;

- EB6E WRBABEXMENR, Fin@sEANode.jsiasync_hookstEIRLH]
BziAEIT S, FEESHITERITER;

- EB7E RSIEEXAELR, flinanfaEm Telegraf + InfluxDB + Grafanaf&i#
—NZENode.jsEE RS ;

- SE8E HMRRIABESRAVANR, £ &TWQ’AEEE’JNode JSL‘Z%&F‘ E’J’EE ﬁﬁ/?&fiﬁ ‘

ABHFIEENode.js¥FEE, ESE—ENode. j[sHELRPARIE. aBEABEMLNSE
B, BhpE—\HEEAMT, MRBREXEE, WL EZENAE T HITIRNE.

LA ANode.jsSERQQE*: 156627943

2T AR S XAF (www.broadview.com.cn) , FBEAABRE.
ETENR: S ERABHEHERNE BTENR MR, SR, BIREE
YRt XAy (EEEEEFHaY, 39 EJﬁFJEHEE?D’fEF“iﬁA
- ASMED): ERE NS OEETFC OB TNERsRass, SHIINEMEE—R

—?—_Jx/m >

REAL: http://www.broadview.com.cn/34146

w2V =5

HERE: B2F | #BfE: zhanggx@phei.com.cn
= HER: BT + RS zgx228 FEM: 89.007T

<o | RXIgIE: KEE TwBRE NH “ I“ H‘“>
|| 1219341465
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