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Node.js Diagnostics Working Group

https://github.com/nodejs/diagnostics

PaboTa 1ennTca Ha HeCKO/IbKO AOMEHOB:

1. Tracing
2. Profiling
3. Heap and Memory Analysis

4. Step Debugging


https://github.com/nodejs/diagnostics
https://github.com/nodejs/diagnostics/blob/master/tracing
https://github.com/nodejs/diagnostics/blob/master/profiling
https://github.com/nodejs/diagnostics/blob/master/heap-memory
https://github.com/nodejs/diagnostics/blob/master/debugging

Atanbl pa3suTusa AuarHoctnku Node.js o 2017r

nepBbIv 3Tan -BTOPOK 3Tan

* 3pecb 0TOOpaXxeHo nosiBfieHne Hanbonee 3Ha4YMMbIX MHCTPYMEHTOB.



TpeTun 3Tan B guarHocTmke Node.js
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* 3pecb 0TOOpaXxeHo nosiBfieHne Hanbonee 3Ha4YMMbIX MHCTPYMEHTOB.



Ob6bHoBNeHue aBMXKa V8

1. BONbWMHCTBO MHCTPYMEHTOB He NOAAEPXKMBaAOT nocneaHue Bepcum Node.js (V8)
2. MpuxoguTcs BbIGUpPaTh: NPON3BOANTENBHOCTb MU UHCTPYMEHTbI

3. JInbo nosBnsitOTCS HOBblE MHCTPYMEHTHI, HO 6e3 nogaepXxku npeabigywmx sepcuin Node.js




Node.js B Enterprise apxutekType

Mobile Web U

Akamai CDN

Security Gateway CDN scene Seven

Node.js Web
back-end

Node.js Microservices

Java apps CMS

Catalog Oracle

Search Engine

>
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* OTO 3HAYMUTENBHO YNPOLLEHHAs cxema

Transperfect internationalization CDN

NewRelic — monitoring

E Logging - Splunk
Tealium Paypal

Bazaar

- Olapic

... and many other

external services




KonnyecTBo 3aNpoCoB B jeHb

App server requests processed

125M PDT|PST

100M

75M

50M
25M

O




War room
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[1naH

1. Production troubleshooting
2. TounCK 1 yCcTpaHeHWe yTeveK NaMsTu

3. MpodunmnpoBaHme 1 ynydweHne NpoM3BOAUTENBHOCTU MPUNTOXKEHMS
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1. OTnapka npunoxenumn B production

MpUYYMHbI AN OTNAJKN:

1. Uncaught Exception n Unhandled Promise Rejection
2.  TpyAaHO BOCMPOM3BOAMMbIE OINOKM

3. Production environment

4. ASAP

12



[Tpnmep

Controller

Service
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[lpnmep 1. PesepBupoBaHmne NpoayKTOB

module.exports = class ProductController {
constructor (reservationService) {
this._reservationService = reservationService;

}

reserve (req, res) {
const { id, storeld } = req.cookies['profile'];
const rewards = req.cookies['rewards'];

const { products } = req.body; \
/lrewards is UNDEFINED

Error

d

this._reservationService.reserve(id, storeld,

rewards.id,

then(data => { return res.send(data); });

1

products)



[lpnmep 1. PesepBupoBaHmne NpoayKTOB

module.exports = class ProductController {
constructor (reservationService) {
this._reservationService = reservationService;

}

reserve (req, res) {
const { id, storeld } = req.cookies['profile'];
const rewards = req.cookies['rewards'];
const { products } = req.body;

%DebugTrace();

/Irewards is UNDEFINED
this._reservationService.reserve(id, storeld, rewards.id, products)
then(data => { return res.send(data); });

1



node --allow-natives-syntax app.js

[2]: reserve [|[/Users/nmatvienko/projects/holyjs/controllers/ProductController.js:15] [bytecode=0x3d16f5c7d749
offset=9 7|(fiis=0x3d165525d 139 <ProductController map = 0x3d16c90f4ea9>#1#,

req=0x3d169d0982c1 <IncomingMessage map = 0x3d1695903b71>#2#,
res=0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#) {

// stack-allocated locals

var /* anonymous */ = 0x3d169d0a0cal <Object map = 0x3d1695903a11>#26#

varid=1

var storeld =1

var rewards = 0x3d1600e02311 <undefined>

var products = 0x3d169d0a0df1l <JSArray[3]>#28#

// heap-allocated locals

var res = 0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#

function reserve(req, res) {\x0a  const{id, storeld } = req.cookies['profile'];\x0a  const rewards =
req.cookies['rewards'];\x0a  const { products } =req.body;\x0a\x0a  %DebugTrace();\x0a\x0a  //rewardsis
UNDEFINED\x0a this._reservationService.reserve(id, storeld, rewards.id, products)\x0a



node --allow-natives-syntax app.js

[2]: reserve [/Users/nmatvienko/projects/holyjs/controllers/ProductController.js:15] [bytecode=0x3d16f5c7d749
offset=97][this=0x3d165525d139 <ProductController map = 0x3d16c90f4ea9>#1#,

req=0x3d169d0982c1 <IncomingMessage map = 0x3d1695903b71>#2#,
res=0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#) {

// stack-allocated locals

var /* anonymous */ = 0x3d169d0a0cal <Object map = 0x3d1695903a11>#26#
varid=1

var storeld =1

var rewards = 0x3d1600e02311 <undefined>

var products = 0x3d169d0a0df1l <JSArray[3]>#28#

// heap-allocated locals

var res = 0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#

function reserve(req, res) {\x0a  const{id, storeld } = req.cookies['profile'];\x0a  const rewards =
req.cookies['rewards'];\x0a  const { products } =req.body;\x0a\x0a  %DebugTrace();\x0a\x0a  //rewardsis
UNDEFINED\x0a this._reservationService.reserve(id, storeld, rewards.id, products)\x0a



node --allow-natives-syntax app.js

[2]: reserve [/Users/nmatvienko/projects/holyjs/controllers/ProductController.js:15] [bytecode=0x3d16f5c7d749
offset=97](this=0x3d165525d139 <ProductController map = 0x3d16c90f4ea9>#1#,

req=0x3d169d0982c1 <IncomingMessage map = 0x3d1695903b71>#2#,

res=0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#) {

// stack-allocated locals

var /* anonymous */ = 0x3d169d0a0cal <Object map = 0x3d1695903a11>#26#
varid=1

var storeld=1

var rewards = 0x3d1600e02311 <undefined>

var products = 0x3d169d0a0df1l <JSArray[3]>#28#

// heap-allocated locals

var res = 0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#

function reserve(req, res) {\x0a  const{id, storeld } = req.cookies['profile'];\x0a  const rewards =
req.cookies['rewards'];\x0a  const { products } =req.body;\x0a\x0a  %DebugTrace();\x0a\x0a  //rewardsis
UNDEFINED\x0a this._reservationService.reserve(id, storeld, rewards.id, products)\x0a



node --allow-natives-syntax app.js

[2]: reserve [/Users/nmatvienko/projects/holyjs/controllers/ProductController.js:15] [bytecode=0x3d16f5c7d749

offset=97](this=0x3d165525d139 <ProductController map = 0x3d16c90f4ea9>#1#,
req=0x3d169d0982c1 <IncomingMessage map = 0x3d1695903b71>#2#,
res=0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#) {

// stack-allocated locals

var /* anonymous */ = 0x3d169d0a0cal <Object map = 0x3d1695903a11>#26#

varid=1

var storeld =1

var rewards = 0x3d1600e02311 <undefined>

var products = 0x3d169d0a0df1l <JSArray[3]>#28#

// heap-allocated locals

var res = 0x3d169d099e99 <ServerResponse map = 0x3d1695903541>#3#

function reserve(req, res) {\x0a  const{id, storeld } = req.cookies['profile'];\x0a  const rewards =
req.cookies['rewards'];\x0a  const { products } =req.body;\x0a\x0a  %DebugTrace();\x0a\x0a
UNDEFINED\x0a this._reservationService.reserve(id, storeld, rewards.id, products)\x0a

//rewards i




Node.js v0.12 Post-mortem debugging

node --abort-on-uncaught-exception app.js

Core dump — process memory snapshot

Stack trace

Heap dump

MpoynTaTb core dump oTNaA4YMKOM

MpountaTb M3 namsaTu Call Stack - cnncok

nocnegHux BbizoBoB B Mean Thread

Mony4nTb cocTosiHne 06bEeKTOB U3 Heap



CtpykTtypa V8 Call Stack n Heap

= 984 KB nnsa 64bit,
= 492 KB ans 32 bit cuctem

. CtaTtnyeckoe
BblaeneHne/ocBoboXxaeHne
namaTu

= [enutcsa Ha frames

=  XpaHuT TONbKO SMI
immediate small integers
31bit

Call Stack

Heap

Bonbluoi pa3mep namaTu

[JvHamnyeckoe BbigeneHune
namsaTu

[ennTcsi Ha NPOCTPaHCTBA

XpaHUT CCbINOYHbIE TUMbI
(06EKTDI), 3aMblKaHUS,
CTPOKM, rnobanbHble

06 BEKTHI
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Anropmntm co3gaHus core dump

uncaught
exception
BbinonHeHwne ; m Restart app

core dump

OTnapgka
c linode
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Post-mortem debuggers

Debuggers Plugins
1. mdb 1. mdb_v8
2. gdb 2.  gdb JIT Interfacein V8
3. ldb 3. lldb-v8
4. lldb-jbt

5. llnode for lldb

23



[lpnmep 1. PesepBupoBaHmne NpoayKTOB

module.exports = class ProductController {
constructor (reservationService) {

}

reserve (req, res) {

1

const { id, storeld } = req.cookies['profile'];
const rewards = req.cookies['rewards'];
const { products } = req.body;

/Irewards is UNDEFINED

this._reservationService = reservationService;

Error

d

this._reservationService.reserve(id, storelg

1, rewards.id,

then(data => {
return res.send(data);

D;

roducts)



[Tpnmep 1. 3anyCK NPUNOXKeHUS

GD:holyjs nmatvienko$ ulimit -c unlimited
GD:holyjs nmatvienko$ NODE_ENV=production node --abort-on-uncaught-exception app.js
This process pid is 13364




[Mpumep 1. Uncaught exception

This process pid is 13364

Uncaught TypeError: Cannot read property 'id' of undefined

FROM

ProductController.reserve ( /holyjs/controllers/ProductController.js:1:1)
IncomingMessage.<anonymous> ( /holyjs/app.js:1:1)

emitNone (events.js:1:1)

_combinedTickCallback (internal/process/next_tick.js:1:1)
process._tickCallback (internal/process/next_tick.js:1:1)

Illegal instruction: 4 (core dumped)




[Mpumep 1. [NpoBepKa co3aaHmsa core dump

GD:holyjs nmatvienkoS$ s -lrth /cores/core.13364

-[---m-m- 1 nmatvienko admin 1.3G Oct 121:13 /cores/core.13364

T

core dump




[Mpumep 1. YTeHne dump namaTu npouecca

GD:holyjs nmatvienkoS$ s -lrth /cores/core.13364

-[---m-m- 1 nmatvienko admin 1.3G Oct 121:13 /cores/core.13364

$llnode -c /cores/core.13364

(lldb) target create --core "/cores/core.13364"

Corefile '/cores/core.13364' (x86_64) was loaded.

(lldb) plugin load
/Users/nmatvienko/.nvm/versions/node/v8.4.0/bin/../lib/node_modules/linode/llnode.dylib
(lldb) settings set prompt '(Ilnode) '




[lpnmep 1. TpaccnpoBKa

S(llnode) bt

* thread #1, stop reason = signal SIGSTOP
* frame #0: 0x0000000100be6b82 node " v8::base::0S::Abort() + 18
frame #1: 0x00000001006da0b3 node " v8::internal::Isolate:: Throw(v8::internal::Object*)
frame #2: 0x0000000100697d14 node " v8::internal::LoadIC::Load(v8::internal::Handle<v8::internal::Object>,
v8::internal::Handle<v8::internal::Name>) + 1012
frame #3: 0x000000010069fc92 node " v8::internal::Runtime_LoadIC_Miss(int, v8::internal::Object**)
frame #4: 0x00003501dbc040dd
frame #5: 0x00003501dbceb5cc
frame #6: 0x00003501dbc12f12
frame #7: 0x00003501dbcf3fal
frame #8: 0x00003501dbc12f12
frame #9: 0x00003501dbcf373c
frame #10: 0x00003501dbc12f12




[pumep 1. ®penmbl 4 - 20 NyCThl

frame #3: 0x000000010069fc92 node " v8::internal::Runtime_LoadIC_Miss(int, , v8::internal::Isolate*) + 530
frame #4: 0x00003501dbc040dd B
frame #5: 0x00003501dbceb5cc

frame #6: 0x00003501dbc12f12

frame #7: 0x00003501dbcf3fal

javascript stack trace

frame #15: 0x00003501dbcf4242

frame #18: 0x00003501dbc12f12

frame #19: 0x00003501dbc10650

frame #20: 0x00003501dbce4ead —
frame #32: 0x0000000100a4c308 node " node::Start(int, char**) + 333
frame #33: 0x0000000100001334 node " start + 52




[Mpnmep 1. NMounck meToga cOpOCMBLLETO OLWNOKY

S(llnode) v8 bt 20

frame #4: 0x00003501dbc040dd <exit>
frame #5: 0x00003501dbceb5cc <builtin>
frame #6: 0x00003501dbc12f12 reserve(this=0x00000153bf0e84d1:<Object: ProductController>,
0x0000163b0e223089:<0bject: IncomingMessage>, 0x0000163b0e224e39:<0Object: ServerResponse>) at
/holyjs/controllers/ProductController.js:8:11 fn=0x000004c146ed3fal
frame #7: 0x00003501dbct3tal <builtin>
frame #8: 0x00003501dbc12f12 (anonymous)(this=0x0000163b0e223089:<0bject: IncomingMessage>) at
/holyjs/app.js:21:28 fn=0x0000163b0e227699
frame #9: 0x00003501dbcf373c <builtin>
frame #10: 0x00003501dbc12f12 emitNone(this=0x00000b9b56e02241:<undefined>,
0x0000163b0e2278a9:<Array:

length=2>,0x00000b9b56e022f1:<false>, 0x0000163b0e223089:<0Object: IncomingMessage>)

at events.js:103:18 fn=0x00000f2606a87391




Mpumep 1. NcxoaHbIV KOO, MeToaa reserve(req,res)

(llnode) v8 inspect --print-source 0x4cl46ed3fal

0x000004c146ed3fal:<function: reserve at /holyjs/controllers/ProductController.js:8:11
source:

const { id, storeld } = req.cookies['profile'];
const rewards = req.cookies|['rewards'];
const { products } = req.body;

/lrewards is UNDEFINED
this._reservationService.reserve(id, storeld, rewards.id, products)
then(data => {
return res.send(data);




Mpumep 1. MeTtop ProductController.reserve(req,res)

S(llnode) v8 bt 20

frame #4: 0x00003501dbc040dd <exit>
frame #5: 0x00003501dbceb5cc <builtin>
frame #6: 0x00003501dbc12f12 reserve(this=0x00000153bf0e84d1:<Object: ProductController>,
0x0000163b0e223089:<0bject: IncomingMessage>, 0x0000163b0e224e39:<Object: ServerResponse>) at
/holyjs/controllers/ProductController.js:8:11 fn=0x000004c146ed3fal
frame #7: 0x00003501dbcf3fal <builtin>
frame #8: 0x00003501dbc12f12 (anonymous)(this=0x0000163b0e223089:<0bject: IncomingMessage>) at
/holyjs/app.js:21:28 fn=0x0000163b0e227699
frame #9: 0x00003501dbcf373c <builtin>
frame #10: 0x00003501dbc12f12 emitNone(this=0x00000b9b56e02241:<undefined>,
0x0000163b0e2278a9:<Array:

length=2>,0x00000b9b56e022f1:<false>, 0x0000163b0e223089:<0Object: IncomingMessage>)

at events.js:103:18 fn=0x00000f2606a87391




[pumep 1. iccnegyem o6beKT req

$(linode) v8 inspect 0x163b0e223089

0x0000163b0e223089:<0bject: IncomingMessage properties {
._readableState=0x0000163b0e223179:<Object: ReadableState>,
._events=0x0000163b0e223739:<Object: Object>,
.s0cket=0x0000163b0e21e4el:<Object: Socket>,
.complete=0x00000b9b56e022cl:<true>,
.cookies=0x00005c4b0e863755:<0bject: Object>,
.headers=0x0000163b0e223d11:<Object: Object>,
.(external)=0x0000163b0e223069:<String: "/product/reserve">,
.method=0x000004c146ed42al:<String: "POST">,
.statusCode=0x00000b9b56e02211:<null>,
.statusMessage=0x00000b9b56€02211:<null>,
.body=0x0000163b0e22aeel:<Object: Object>}>




[pnmep 1. YuTtaeMm cocTossHme obbekTa req.body

$(linode) v8 inspect 0x0000163b0e22aeel

0x0000163b0e22aeel:<Object: Object properties {
.products=0x00003d76d2184e41<Array: length=3 >}>




[1pnmep 1. [lony4aemM CNUCOK NepegaHHbIX NPOAYKTOB

$(llnode) v8 inspect 0x0000163b0e22aeel

0x0000163b0e22aeel:<Object: Object properties {
.products=0x00003d76d2184e41<Array: length=3 >}>

\

$(llnode) v8 inspect 0x00003d76d2184e41

0x00003d76d2184e41:<Array: length=3 {
[0]=0x00003d76d218c2al:<String: "1234">,
[1]=0x0000435cd635c665:<String: "3456">,
[2]=0x00003d76d21993b9:<String: "5678">}>




[pumep 1. Haxoaum cBONCTBO 0b6beKTa req.cookies

$(linode) v8 inspect 0x00005c4b0e863755

0x00005c4b0e863755:<0bject: Object properties {
.profile=0x00003d76d2184b41:<Object: Object>,
.rewards=0x0000163b0e22af51:<undefined>}>




[pumep 1. Mony4daem user profile s cookie

$(linode) v8 inspect 0x00005¢c4b0e863755
0x00005c4b0e863755:<0bject: Object properties {

.profile=0x00003d76d2184b41:<Object: Object>,
.rewards=0x0000163p0e22af51:<undefined>}>

$(llnode) v8 inspect 0x00003d76d2184b41

0x00005c4b0e863755:<0bject: Object properties {
.id=0x00003d76d21993b9:<String: "10">,
.storeld=0x00003d76d21993b9:<String: "99">}>




OTnagka Express npunoxkeHus Ha production

ErrorHandler m— Service

REST API
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[Mpnmep 2. Unhandled rejection

reserve (req, res, next) {
const { id, storeld } = req.cookies['profile'];
const rewards = req.cookies[rewards']; There is an Error
const products = req.body; inside service logic

==

this._reservationService.reserve(id, storeld, rewards.id, products)

then(data =>{
return res.send(data);

D;
/I NO CATCH block is here



[pumep 2. MepexBaTt cobbiTUa “unhandledRejection”

reserve (req, res, next) {
const { id, storeld } = req.cookies['profile'];
const rewards = req.cookies['rewards'];
const products = req.body;

this._reservationService.reserve(id, storeld, rewards.id, products)
then(data =>{
return res.send(data);

D;
/I NO CATCH block is here

}

process.on(‘unhandledRejection’, (reason, p) => {
logger.error("Unhandled Rejection at:', p, 'reason:', reason);
process.abort();

1




[Mpumep 2. Mounck dyHKUMKM cOpocmnBLIEN OLLINOKY

$(llnode) v8 bt

frame #8: 0x00002262d63840dd <exit>

frame #9: 0x00002262d64735€9 <builtin>

frame #10: 0x00002262d6392f12 process.on(this=0x000018901b589ec1:<Object: process>,
0x000027a40a5f15d9:<unknown>, 0x000027a40a5f11a9:<unknown>) at /holyjs/app.js:40:34
fn=0x00000af20adefc91

frame #11: 0x00002262d6472cc8 <builtin>

frame #12: 0x00002262d6392f12 emitTwo(this=0x00003e5911182241:<undefined>,
0x00000af20adefc91:<function: process.on at /holyjs/app.js:40:34>, 0x00003e59111822c1:<true>,
0x000018901b589ec1:<Object: process>, 0x000027a40a5f15d9:<unknown>, 0x000027a40a5f11a9:<unknown>)
at events.js:123:17 fn=0x0000368a12a07421

frame #13: 0x00002262d6473a25 <builtin>

frame #14: 0x00002262d6392f12 emit(this=0x000018901b589ec1:<Object: process>,
0x0000368a12a373el:<String: "unhandledRejecti...">) at events.js:155:44 fn=0x00003ef321f07b19




[TpnMep 2. MonCK 3K3eMNIsApoB 06 beEKTA reg

$(llnode) v8 findjsinstances IncomingMessage

0x00000af20adff4al:<Object: IncomingMessage>

0x000025c630d8fe69:<0Object: IncomingMessage>
0x000025c630d97861:<0Object: IncomingMessage>
0x000025c630d9d811:<Object: IncomingMessage>
0x000025c630da9729:<0bject: IncomingMessage>
0x000025c630daf8d9:<Object: IncomingMessage>
0x000025c630dbb669:<0bject: IncomingMessage>
0x000025c630dc1591:<Object: IncomingMessage>
0x000025c630dd6c31:<Object: IncomingMessage>
0x000025c630ddcb59:<0Object: IncomingMessage>
0x000025c630de2ed1:<0Object: IncomingMessage>
0x000025c630de8d01:<Object: IncomingMessage>
0x000025c630deec29:<Object: IncomingMessage>




Mpumep 2. Nouck headers no X-Transaction-ID

$(llnode) v8 findrefs --string "6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6"

0x25c630deef01: Object.X-Transaction-ID=0x25c630deea51 '6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6’




[pnmep 2. Npoeepsaem 06beKT headers

$(llnode) v8 findrefs --string "6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6"
0x25c630deef01: Object.X-Transaction-ID=0x25c630deea51 '6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6’

$(llnode) v8 inspect 0x25c630deef01

X-Transaction-ID=0x25c630deea51:<String: "6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6">,
.host=0x000027a40a5bbb11:<String: "localhost:3000/product/reserve">,
.user-agent=0x000027a40a5bbb61:<String: "ApacheBench/2.3">,
.accept=0x000027a40a5bbba9:<String: "*/*">}>




[puMep 2. MNonck o6beKTa req, CCbllakoLLErOCs Ha
headers

$(llnode) v8 findrefs --string "6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6"

0x25c630deef01: Object.X-Transaction-ID=0x25c630deea51 '6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6'

$(llnode) v8 inspest 0x25c630deef01

X-Transaction-ID<0x25c630deea51:<String: "6af9c8d5-1b18-48b0-86fc-b9aac43b3cd6">,
.host=0x000027a40a5bbb11:<String: "localhost:3000">,
.user-agent=0x00002/a40a5bbb61:<String: "ApacheBench/2.3">,
.accept=0x000027a40a5%hbba9:<String: "*/*">}>

$(llnode) v8 findrefs --value 0x25¢c630deef01
0x27a40a5bbce9: IncomingMessage.headers=0x25c630deef01




[TONCK NOKaNbHbIX NnepeMeEHHbLIX

module.exports = class ReservationService {
reserve (id, storeld, rewardsld, products) {

let user = this._restService.getUser(id);

let store = this._db.getStore(storeld); v8 findrefs —-string "ff104cde3452332e0cc6™

let someLocalValue = {
id: 'ff104cde3452332e0cc6',

userAccount: user, | v8findrefs —name "preferredStore"
preferredStore: store ~— |

X

v8 findrefs --name "userAccount"

return this._restService.reserve(somelLocalValue, products);

3%



SHERLOCK

Monck o6 beKToB B NaMATU NO:
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e TuUNy
® [0 MMEHW CBOWCB

o Mo 3HAa4YeHuHo

48



Ownbkm B production
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Owwnbkn B staging/production.

Error rate (errors per request)

10 ¥ Ve
8 %
6%
4%

2%

o__
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Core dump?
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Core dump?

Production debugging
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PyKkoBoACTBO

Production debugging
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PykoBoacTtso

OTKIOYUTb reHepauuto core dump!
ulimit-c0
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YacTtoTa owmnbok B production

Error rate (errors per request)

1Q-oa A I T

Error rate: 9.91%
Errors per minute: 3,620

00

6%

4 %

2%

o-__
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; . Error handler

restart

node-report

logger
X-Transaction-ID

OTtnapkac core dump

lnode
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart

node-report

logger
X-Transaction-ID

OTnagka c
[lnode

core dump
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart

node-report

logger
X-Transaction-ID

OTnagka c
[lnode

core dump
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart

logger

OTnagka c .
X-Transaction-ID

core dump

lnode

node-report
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart ¢ ' node-report

logger
X-Transaction-ID

OTtnapkac core dump

lnode
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart

node-report

logger
X-Transaction-ID

OTtnapkac core dump

lnode
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart

node-report

logger
X-Transaction-ID

OTnagka c
[lnode

core dump
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart

node-report

logger
X-Transaction-ID

OTnagka c
[lnode

core dump
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Anroputm oTnagku B staging/production cpege

uncaught exception
CNOXHO BOCMNPOM3BOANMbIE OLLIMOKM

BbinonHeHue ; g Error handler

restart

node-report

logger
X-Transaction-ID

OTnagka c
[lnode

core dump
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Peectp owinbok. OrpaHmnyeHune co3gaHus core dump

const errorRegistry = new ErrorRegistry(redisClient);

app.use( function errorHandlerMiddleware (err, req, res, next) {
| errorRegistry.add(err, req) |
then(result => {
if (result) { // was error added to registry

nodeReport.triggerReport(err);
process.abort();

} else {// already exists or hadn’t to
logger.error(err);
res.status(500).send('Something broke!');
next();

}
)

.catch(err =>{ ... // handleError(err, req, res, next); })

N;



node-report

Event: exception, location: "OnUncaughtException"

Dump event time: 2017/09/27 00:57:26 ‘\
Process ID: 35866 Yro0?

==== JavaScript Stack Trace
Object.fs.readFileSync (fs.js:1:1) __—Tae?
ProductController.reserve (/holyjs/controllers/ProductController.js:1:1)
==== Native Stack Trace
0: [pc=0x1023eb7b1] nodereport: OnUncaughtExceptlon(v8"
1: [pc=0x1006da003] v8::internal::Isolate:: Throw(v8::imternal::Object™)
==== JavaScript Heap and Garbage Collec
Heap space name: new_space /
Memory size: 4,194,304 bytes, committed memory: 2,116,048 bytes

Capacity: 2,062,336 bytes, used: 824,392 bytes, available: 1,237,944 byte
Heap memory limit: 1,501,560,832
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[1porpecc

1. OTnagka HencnpaBHOCTeM NpunoxeHnn B production ¢
2. TloucK yTeyek namsTu

3. TNpodwunmnpoBaHne Nponu3BOANUTENBHOCTY MPUNOKEHNS
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2. YTe4ykn namaTtu

Cnocobbl BbIABNEHUS:

CnCTEMbl MOHUTOPUHIA NPUNOXEHNN
DTrace, Instruments
node-memwatch

Tpaccuposka GC

Valgrind gnsa C++ mopynen

Fatal error

n gpyrue

Memory Used %

70 %
65 %
60 %
55 %
50 %
45 %
40 %
35%
30%
25%
20%
15%
10%
5%

&
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B3anmocBasb CPU 1 Memory

CPU%

70 %

60 %

50 %

40 %

30 %

20 %

10 %

Disk Used %

65 %
60 %
55 %
5004

O I
Day X

®3 @ ) Critical Violations

@) Warning Violations

45 %
40 %
35%
30 %
25%
20 %
15%
10%
5%

O

®8 @ | Critical Violations
@) Warning Violations

Memory Used %
90 %

80 %

70 %

60 %

50 %

40 %

30%

20%

10 %

O

®8
@ Warning Violations

I
Day X

@& ) Critical Violations
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KonnyectBo cbopok mycopa:
Scavenge n MarkSweepCompact GC

Time in GC by Collector

Since 1 hour ago until 1 minute ago

1.4k
1.2k
1k

800 '

600 . :
i“
&
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NpocTpaHCcTBa NaMaTH

TpaccupoBka cobbiTun GC

node --trace_gc --trace_gc_verbose app.js > gc-trace.log

[48933:0x102800c00] 291220 ms: Scavenge 317.4 (354.8) -> 302.7 (355.8) MB, 2.3 / 0.0 ms [allocation failure].
[48933:0x102800c00] Memory allocator, used: 364368 KB, available: 1102000 KB

[48933:0x102800c00] New space, used: 580 KB, available: 15539 KB, committed: 32768 KB

[48933:0x102800c00] Old space, used: 146356 KB, available: 3772 KB, committed: 153556 KB
[48933:0x102800c00] Code space, used: 3764 KB, available: 2482 KB, committed: 7168 KB

[48933:0x102800c00] Map space, used: 2965 KB, available:  0KB, committed: 9296 KB

[48933:0x102800c00] Large object space, used: 156288 KB, available: 1100959 KB, committed: 158508 KB
[48933:0x102800c00] All spaces, used: 309955 KB, available: 1122754 KB, committed: 361296 KB
[48933:0x102800c00] External memory reported: 795 KB

[48933:0x102800c00] Total time spent in GC : 10568.3 ms




[TonynsipHble NPUYNHbBI yTEeYEK NaMSATH

YacTble cbopkm Scavenge GC B New Space HarpyxatoT CPU
= [loporue onepauun KIOHUPOBAHUS U CINSIHUS 06 BEKTOB
YacToe co3aHme HOBbIX 06 bEKTOB
Old Space
=  3aMblKaHUA
=  3abbliTble TaiMepbl
Large Object Space

= JSON cepunanusauyus/gecepmanmsauns
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TpaccupoBka Scavenge GC. New Space.

172047 ms: Scavenge 546.9 (5§2.6) ->538.4 (59'2.6) MB, 1.5 /0.0 ms [allocation failure].
172093 ms: Scavenge 547.8 (593.6) -> 534.0 (593.6) MB, 2.8 / 0.0 ms [allocation failure].

172136 ms: Scavenge 549.1 (594.6) -> 535.0 (595.6) MB, 2.2 / 0.0 ms [allocation failure].

172202 ms: Scavenge 550.4 (595.6) -> 536.3 (596.6) MB, 3.3 / 0.0 ms (+ 14.3 ms in 206 steps since last GC)
[allocation failure].

172269 ms: Scavenge 551.6 (596.6) -> 537.1 (597.6) MB, 3.9 / 0.0 ms (+ 15.5 ms in 238 steps since last GC)
[allocation failure].

172335 ms: Scavenge 552.9 (598.6) -> 538.6 (598.6) MB, 3.9 / 0.0 ms (+ 14.2 ms in 243 steps since last GC)
[allocation failure].
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TpaccupoBka Scavenge GC. New Space.

256201 ms: Scavenge 824.5 (1014.4) ->811.4 (1019.2) MB, 16.9
256245 ms: Scavenge 838.8 (1033.3) -> 827.7 (1039.7) MB, 17.6

256296 ms: Scavenge 852.8 (1075.9) -> 842.9 (1086.5) MB, 11.0

256557 ms: Scavenge 869.8 (1201.6) -> 858.1 (1209.6) MB,| 43.3
last GC) [allocation failure].

256625 ms: Scavenge 884.1 (1232.8) -> 871.9 (1239.2) MBJ 36.5
last GC) [allocation failure].

0.0 ms [allocation failure].
0.0 ms [allocation failure].

0.0 ms [allocation failure].

0.0 ms (+ 86.0 ms in 176 steps since

0.0 ms (+ 56.7 ms in 168 steps since
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TpaccupoBka Mark-sweep GC

168372 ms: Mark-sweep 493.7 (558.6) -> 151.4 (352.1) MH, 90.3 ms (+150.3 ms in 731 steps, biggest step
18.1 ms)

134838 ms: Mark-sweep 525.3 (680.7) -> 169.7 (366.8) MB, 91.2 ms ({157.0 ms in 790 steps, biggest step
14.2 ms)

300609 ms: Mark-sweep 664.8 (825.1) ->192.0 (387.1) MH, 110.4 ms (+ 193.8 ms in 982 steps, biggest
step 19.5 ms)

308164 ms: Mark-sweep 683.8 (886.1) -> 199.0 (447.1) MH, 120.6 ms (+ 218.7 ms in 996 steps, biggest
step 20.7 ms)

956609 ms: Mark-sweep 1164.8 (1325.1) ->792.0 (1007.1) MB, 214.2 ms |+ 296.8 ms in 1482 steps,
biggest step 19.5 ms)

990164 ms: Mark-sweep 1183.8 (1405.1) ->799.0 (1124.1) MB|, 216.7 ms|+ 307.7 ms in 1496 steps,
biggest step 20.7 ms)
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TpaccupoBka Mark-sweep GC

168372 ms: Mark-sweep 493.7 (558.6) -> 151.4 (352.1) MB, 90.3 ms (+ 150.3 ms in 731 steps, biggest step
18.1 ms)

134838 ms: Mark-sweep 525.3 (680.7) -> 169.7 (366.8) MB, 91.2 ms (+ 157.0 ms in 790 steps, biggest step
14.2 ms)

300609 ms: Mark-sweep 664.8 (825.1) -> 192.0 (387.1) MB, 110.4 ms (+ 193.8 ms in 982 steps, biggest
step 19.5 ms)

308164 ms: Mark-sweep 683.8 (825.1) -> 199.0 (387.1) MB, 120.6 ms (+218.7 ms in 996 steps, biggest
step 20.7 ms)

956609 ms: Mark-sweep 1164.8 (1325.1) ->792.0 (1007.1) MB, 214.2 ms (+ 296.8 ms in 1482 steps,
biggest step 19.5 ms)

990164 ms: Mark-sweep 1183.8 (1325.1) ->799.0 (1016.1) MB, 216.7 ms (+ 307.7 ms in 1496 steps,

biggest step 20.7 ms) 26



[pumep 3. profillingMiddleware

const { performance } = require('perf _hooks');

app.use(function profillingMiddleware (req, res, next) {
performance.mark(*${id}-end’);

res.on('finish’, () =>{
performance.mark(*${id}-end’);
performance.measure( ${id}--duration’, *${id}-end", "${id}-end");
const measure = performance.getEntriesByName('reg-duration’)[0];

someProcessOperation(req, measure);

1

next();

1;



[pnmMep 3. O6BEKT req yaep)xaH nocse oTrpPaBKu res.
3aMblKaHue

const { performance } = require('perf_hooks');

app.use(function profillingMiddleware (req, res, next) {
performance.mark("${id}-end’);

res.on('finish’, () =>{
performance.mark(*${id}-end’);
performance.measure(  ${id}/-duration’, “${id}-end", "${id}-end");
const measure = performance.getEntriesByName('reg-duration')[0];

someProcessOperatio easure);

1

next();

N




[Tpnumep 3. UcnpaBneHune

const { performance } = require('perf_hooks');

app.use(function profillingMiddleware (req, res, next) {
const id = req.get('X-Transaction-ID');
const url = req.url;
performance.an(‘${id}-end‘);

res.on('finish’, () =>
performance.mark(${id}-end’);
performance.measure(  ${id}--duration’, *${id}-end’, "${id}-end");
const measure = performance.getEntriesByName('reg-duration’)[0];

someProcessOperatio

1

measure);

next();

1;



Mouck yteyek namaTtu c lldb(llnode)

Kak co3paTb core dump npouecca ans 3aMepoB o TpeboBaHuio?
CnpoBouuMpoBaTb process.abort()?

Ncnonb3oBathk gcore?
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Mouck yteyek namaTtu c lldb(llnode)

Kak co3gaTb core dump npouecca a5 3aMepoB Nno TpeboBaHnio?

= CnpoBouupoBaTb process.abort()?

= Wcnonb3oBatb gcore?
OtBeT: Post Mortem Diagnostics Working Group paboTaeT Hag co3gaHuem gaHHoro API.
AnbTepHaTMBHOE peLleHune:

= lcnonb3oBaTb gen-core
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Co3aaHue dump no TpeboBaHuUIO C gencore

const gencore = require(‘gencore');

module.exports = class DiagnosticController {
constructor () { this._inProcess = false; this._name = null; }
getDump (req, res) {
if (this._inProcess) {
this._inProcess = true;
res.status(200).send("Core dump: in progress.\n’);
} else {
gencore.collectCore((error, name) => {
console.log('Core dump created at: ${name});
this._name = name;
this._inProcess = false;

D;
res.status(201).send("Core dump: ${this. name}\n’); }}}




AHann3 Heap c llnode.
3anpalnBaem CrNCOK BCEX jS 0O BEKTOB

S(llnode) v8 findjsobjects

Instances Total Size Name

251 88216 ServerResponse
251 58440 IncomingMessage

40 9920 Socket

42 9408 WritableState

93 34016 ReadableState

94 15528 BufferList

86 6880 Module

194 12504 TickObject
3688 118016 (Array)

90 7920 Timeout

31043 369864 (String)




[Tonck Bcex ak3emnnasapos IncommingMessage

$(llnode) v8 findjsinstances IncomingMessage

0x00000af20adff4al:<Object: IncomingMessage>

0x000025c630d8fe69:<0Object: IncomingMessage>
0x000025c630d97861:<0Object: IncomingMessage>
0x000025c630d9d811:<Object: IncomingMessage>
0x000025c630da37c9:<Object: IncomingMessage>
0x000025c630daf8d9:<Object: IncomingMessage>
0x000025c630db5741:<0bject: IncomingMessage>
0x000025c630dbb669:<0bject: IncomingMessage>
0x000025c630dc1591:<0Object: IncomingMessage>
0x000025c630dd6¢31:<0bject: IncomingMessage>
0x000027a40a588a11:<0Object: IncomingMessage>
0x000027a40a58e841:<0bject: IncomingMessage>
0x000027a40a5a38f1:<Object: IncomingMessage>
0x000027a40a529819:<0bject: IncomingMessage>




[Tonck gepxartens obbeKTa reg

$(llnode) v8 findrefs -v Oxaf20adff4al

0x25c630d8adal: (Array)[18]=0xaf20adff4al
0x25¢630d83329: ServerResponse.req=0xaf20adff4al




MaccuB yaep>XmBatoLWmy namaThb

$(llnode) v8 findrefs -v 0x00000af20adff4al

0x25c630d8adal: (Array)[18]=0xaf20adff4al
0x25¢630d83329: ServerResponse.req=0xaf20adff4al

$(llnode) v8 findrefs -v 0x25c630d8adal

0x3b312aee27d9: Profiller._processingQueue =0x25c630d8adal




AHanu3 Heap. Nowuck Timers (Timeout)

$(llnode) v8 findjsobjects
Instances Total Size Name

ServerResponse
IncomingMessage
Socket
WritableState
NativeModule
ReadableState
BufferList
Module
CallSite
TickObject
118016 (Array)
7920 Timeout
31043 369864 (String)




Cnuncok Bcex ak3emnngapoB Timeout

$(llnode) v8 findjsinstances Timeout

0x00003b312aedca29:<0Object: Timeout>
0x00003b312aeddb59:<0bject: Timeout>
0x00003b312aeddc79:<Object: Timeout>
0x00003b312aeddd99:<Object: Timeout>
0x00003b312aeddeb9:<Object: Timeout>
0x00003b312aeddfd9:<Object: Timeout>
0x00003b312aedeld9:<Object: Timeout>
0x00003b312aede2b9:<Object: Timeout>
0x00003b312aede399:<0Object: Timeout>
0x00003b312aede479:<Object: Timeout>
0x00003b312aede559:<0bject: Timeout>
0x00003b312aede639:<Object: Timeout>
0x00003b312aede719:<Object: Timeout>




Cnuncok Bcex ak3emnngapoB Timeout

$(llnode) v8 i 0x00003b312aedca29

0x00003b312aedca29:<0Object: Timeout properties {
._called=0x000028d1ac0043cl:<true>,
._idleTimeout=<Smi: 1>,
._idlePrev=0x000028d1ac004201:<null>,
._idleNext=0x000028d1ac004201:<null>,
._idleStart=<Smi: 54>,
._onTimeout=0x00003b312aedc8c9:<function: setinterval at /projects/holyjs/tick.js:8:20>,
._timerArgs=0x000028d1ac004381:<undefined>,
._repeat=0x000028d1ac004201:<null>}>




[Tpnmep 4. BbigBNeHWe yTeyeK NaMATU Ha 3Tane
npoekTnpoBaHus c V8/D8 — Debug8

function foo() {
let x = { bar: "bar"};

%DebugTrackRetainingPath(x);

return () => { return x; }

}

let closure = foo();

gc();




[yTb 0o root 06bekTa B Heap

$ out/x64.release/d8 --allow-natives-syntax --track-retaining-path --expose-gc test.js

Retaining path for 0x245¢59f0clal:

Distance from root 6: 0x245c59f0clal <Object map = 0x2d919f0d 729>
Distance from root 5: 0x245¢59f0c169 <FixedArray[5]>

Distance from root 4: 0x245c59f0c219 <JSFunction (sfi = 0x1fbb02e2d7f1)>
Distance from root 3: 0x1fbb02e2d679 <FixedArray[5]

Distance from root 2: 0x245c59f0c139 <FixedArray[4]>

Distance from root 1: 0x1fbb02e03d91 <FixedArray[279]>

Root: (Isolate)




[1porpecc

1. OTnagka HeMcnpaBHOCTEN NPUNOXeHNIN Ha production ¢
2. TlouCK yTe4YeK NamMaTv B MPUIOXKEHUN v/

3. TNpodwunnpoBaHne Npon3BOANUTENBHOCTY MPUNOKEHNS
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3. OTtBeT Beb cepBepa Node.js
nocrne penusa Bbipoc ¢ ~300 go ~1500 ms

Web transactions time
2500 ms

2250 ms

1750 ms
1500 ms

1250 ms

2000 ms ‘ I

1000 ms




Anroputm

While: He yctpanBaeT paboTocnocob6HOCTb MPUNOKEHUA?

Do:

OnpepgennTtb “npmupogy” npobnemoi
Mopo6paTh MHCTPYMEHTBI NoA Npobaemy
[Npoun3secTu 3amep

OnpepennTb MECTONONOXeHME NpobemMbl
McnpaBuTb (yny4ywnTb)

Mpoun3BecT NOBTOPHbIN 3amep
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3amep: node --prof(iler) + apache bench/JMeter

node --prof app.js n node --prof-process isolate-0x-v8.log > profile.txt

[Summary]:
ticks total nonlib name
2710 11.9% 12.0% JavaScript
13348 58.7% 58.9% C++
561 2.5% 2.5% GC
[JavaScript]:
112 0.5% 0.5% Builtin: CallFunction_ReceiverlsNotNullOrUndefined
4 0.0% 0.0% LazyCompile: *emit events.js:136:44

42 15.2% 15.2% presentation/handlebars/helpers/urlBuilder.helper.js:51:37
2 0.0% 0.0% LazyCompile: ~substr native string.js:324:22
[C++]:
1292 5.7% 5.7% node::ContextifyScript::New(v8::FunctionCallbackinfo<v8::Value> const&)



[Mpumep 5. 0x flame graph npunoxeHus.

+ Not Optimized Bapp @deps @core @native]S @nativeC @regexp @v8




application code

N

L] S (1R T 1) o

v app |@deps @core @native]S @nativeC v regexp (@B
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~re.. ~C..
~ret /Use...
*ret /Us... ~invokePa...
~invokePar... *invokePa...  *in...
*invokePar... *prog /Us.. * [Use...
*prog /Use... * /Users/n... ~ [Use..
* /Users/n... ~main /Users/nmatvie...
~main /Use... ~ret /Users/nmatvienko... ~c.. i |ne
*ret /Users/n... ~ret /Users/nmatvienko/proje... _r.. ~ /Users/..
~ExpressHandlebars._renderTemplate /Users/n... i.. ~_arrayE..

| ‘I
nmp packages
||l
|
our code
— |
- - nmp packages

~ /Users/nmatvienko/projects/awp/node_modul... ~taskCo... 98

+ Not Optimized e S miveC ¢ rocexo



I not optimized

calls
ST

~ret /Use...
*ret /Us... ~invokePa... ~in..
~invokePar... *invokePa... *in...
*invokePar... *prog /Us... * /Use.. ~W...
*prog /Use... * [Users/n... ~ /Use.. | /Us...
* [Users/n... ~main /Users/nmatvie... | n
~main /Use... ~ret /Users/nmatvienko... ~c... s | 2
*ret /Users/n... | ~ret /Users/nmatvienko/proje... r.. ~ /Users/.. * NOde.jS v6.10

~ExpressHandlebars._renderTemplate /Users/n... i... ~_arrayE..
~ [Users/nmatvienko/projects/awp/node_modul... ~taskCo...

+ Optimized | — Not Optimized _-regexp e
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modules

e

handlebars
helpers

7

lodash
merge

utils




Ox app.js

modules App logic logic in handlebars templates fs lodash

M. | Wl | |

EN \ \
req... \ \
/Us... \

-~ Wl

-~ Wl

~b... \

~ /. \

~b...
& [

~invo...
5 *invo...
| ~lo... ~il ~ret /U... ~com...
| ~we. ~mai... ~ret /Users/nm...
[~ *ret /Users/n... ~invokePartial /...
~ o ~invo'cePe rtial /11, | | *¥invokePartig!Wr .
| it *invokeParialWra... ~ :1 —not opt'd— ... i.. ~RoU.
| ~as... ~ :1 —not opt'd— 1... *prog /Users/n... * /Users/n... ~Wrap.. ~Wra..
| o *prog /Users/nma... * /Users/nmatvi... ~ /Users/n... /Users... ~Rou...
[ ~as... * /Users/nmatvie... ~ :1 —not opt'd— 20% on stack, 0.02... ~ /Use.. ~wra..
I ~lif... ~ 11 —not opt'd— 11.... ~main /Users/nmatvienko/projects/... 5 S ~ [Use.. nlist...
| W ~main /Users/nma... ~ret /Users/nmatvienko/projects/a... ~com... ~_rin... ~ /Users/nmatv...
~Modul... *ret /Users/nmatvienk... ~ret /Users/nmatvienko/projects/awp/node._... ~viewF... ~_arrayEach /U...
~Modul... \ ~ExpressHandlebars., _renderTemplatz /lsers/nmatvienko/projects/awp/... ~ /Use.. ~taskComplete ...
~Modul... PromiseHand... ~ [Users/nmatvienko, pro;zcts/awp/node_mcdules/express-handlebars/I... ~ruliCallback timers.js:645...
tryMod... ~ native pro... PromiseHandle native promise i5:87 43 5% on sfank, N,11% stack top tryC nImmediate timers.js: ...
libsystem_pt... | ~ .. ~Modul.. *_:ickDomainCal.. ~ native promise.js:100 —not opt'd— 44.5% on stack, 0.08% stack top ~priicessimmediate timers....

libsystem_pt... node'0x5 91.2% on stack, 1.15% stack top

102




NcnpaBneHus

= YMeHblweHne CPU 3aTpaTHbix onepauui: merge, JSON u string parse
= YpganeHue noruku us view templates
= PeBblo Npm 3aBUCMMOCTEN N OOHOB/IEHNE NAKETOB.

= O6HoBneHune Node.js (06xog V8 optimization killers) - B npouecce
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App logic 3d party libraries

npm modules

tEelst
~ o
Felst
~Dpr...
*cls...
~ [Use...
~baseF...
~ [Use...
~ [Use...
~defau... '
~wrap...
~loadC...
~Wrap...
~load /...
~wrap...
~lift /U...
~Wrap...
/Users/nma...

libsystem_pth...

~ge...
~fin...
~ref...
~ o

~Ag...

~_clas...
~LL ~ /Users/nmatvienko/p...

Promise... L ~_gatherData /Users/n...

~ native... | ~ /Us.. ~get /Users/nmatvienk...

~wrap...
~res.se...
~ /Users...

*W...
~ea...

/0

~ea...

*bas...
~ [U...
XU

WE..

~ [U...
~ [U...
~ [U...
*1
e
*em...
~Routerfl...
~Wrapper...
~Wrapper...

App logic hbs APP logic

helper§ ‘

~main /Us...
~ [Users/n...

‘ irat [lleare

I ~ [Users/n... (™.
PromiseHandle native promise.js:87 23...
| ~ native promise.js:100 —not opt'd— 23...
~save /Users/nmatvienko/projects/awp/...

|
| ~ExpressH... _g@.. T
|
|

page
rendering

native
Promises

+ Optimized + Not Optimized

app (/deps core native]S _ nativeC [ ]

V8 | 104



Pe3ynbTaTt

nepuog o Kputunyecknin nepuog MNocne

Web transactions time ~ "<PV0A

1 I.
i |l
ms
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BbiBOA

1. TNpon3BOAUTENBHOCTb AO/MKHA 6bITb YacTbio TpeboBaHMN.
2.  Tpoun3BoanTb 3amMepbl NPU BHEAPEHUN CTOPOHHNUX BUbANOTEK
3. 3amep npoun3BoguTb Ha staging/pre-production environments

4. CobupaTb apXxuB pe3ynbTaToOB 3aMepPOB
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Disk used

CPU%
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Memory Used %
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Event Loop

YBennuntb Konndectso notokos UV_THREADPOOL_SIZE 4, 8, 16, ... 128.

register callback

>

3anpocsl

Event Loop
(Single thread)

—

operation complete

Thread pool

File system

Net

Process
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[ NN | Instruments3

—@ Il = cDs.748 | [l node (26873) 4 Run7of7 | 00:01:34 » + O [
1S \ Instruments
‘eo:oo.ooo ‘00:10.000 |oo:2o.ooo ‘oo:so.ooo 00:40.000 00:50.000 |o1:oo.ooo
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
@ File Activity: Stack Depth
o Reads/Writes: Stack Depth
Bytes

o File Attributes: Stack Depth

@ Reads/Writes ) EH Event List ' Reads/Writes (D I

# Caller Function FD Path Bytes | General
1 1,USY UV_WIILS L
walltimestamp: 44053298968

WIS 10 DULREL 91

uv_fs work probefunc: read
uv__ts_wor P - execname: node
71,037 UV_TS.WOTK read 75 stemmOnmes is 4020 FD: 15
11,036 uv__fs_work read 15 [Users/nmatvienko/projects/platform/config/paths.js 1165 Path: /Users/nmatvienko/projects/...
" 111,035 uv_fs work read 15 [Users/nmatvienko/projects/platform/config/paths.js 1165 Bytes: 1165
11,034 uv_fs work read 15 _/Users/nmatvienko/projects/platform/config/paths.is 1165 Thread: 0x1918ec
11,033 uv__fs_work pread 15 ..dles/eu-uk-sunset-modal/view/EuUkSunsetModalView.js 3201 | gyack Trace T
11,032 uv_write2 write 15 socket 479
11,031 uv_io_poll read 15 socket 4096 read
11,030 uv_write2 write 15 socket 573
11,029 uv_io_poll read 15 socket 4096
11,028 uv_write2 write 15 socket 31
11,027 uv_fs_work pread 15 ..J.tmp/public/js/bundles/handlebarsHelpers/HbsHelper.js 8384 0x3497ba8b6a54
11,026 uv__fs_work pread 15 ..sfrtb/view/confirmation/RTBConfirmationMessageView.js 3214 0x3497ba8b8798
11,025 uv__fs_work pread 15 ..s/bundles/rtb/view/find-in-store/RTBSearchButtonView.js 9948 0x3497ba609895
| ®~ | 0x3497ba745653
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[Mpumep 6. lInode. YcTaHoBKa break point Ha libuv

$llnode -- /Users/nmatvienko/.nvm/versions/node/v8.9.1/bin/node app.js

* thread #1, queue = 'com.apple.main-thread’, stop reason = signal SIGSTOP
frame #0: 0x00007fff8e76dd96 libsystem_kernel.dylib " kevent + 10
libsystem_kernel.dylib " kevent:
-> Ox7fff8e76dd96 <+10>: jae 0x7fff8e76ddal ; <+20>
Ox7fff8e76dd98 <+12>: movq %rax, %rdi
Ox7fff8e76dd9b <+15>: jmp O0x7fff8e765caf ; cerror_nocancel
Ox7fff8e76dda0l <+20>: retq

$(llnode) b -n uv_fs_read -c cb==NULL
Breakpoint 1: where = node " uv_fs_read, address = 0x100bd16fe




Turbofan code optimizations

I optimized calls

Mammm.mnm.w il

libsystem_pthread.dyli...

*pr...
e
*inv... |
*invo...

*invoke... JJ{

*prog /...

\ * JUsers... * /..
*wrapped /Users/nmatvienko/p...

\ *|linkTransaction /Users/nmatvien...
] *wrapped /Users/nmatvienko/pr...
I | *__NR_wrappedThenHandler /Us...

\ | *lin... *_tickDomainCallback internal/process...
*wrapped /... FENRE

*wrappedFunction /Users/nmatvienko/...

- Optimized } - Not Optimized

@app @deps @core @native]S @nativeC @regexp @v8
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[InarHoCTunKa

‘ © Merpukn
3HaHWe MHCTPYMEHTOB W
CTtpaTerus gnarHoCcTukm

dyHOaMeHTalNbHble
3HaHusA Node.js

V8

Memory

GC

Event Loop
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Pecypchbl

https://github.com/nickkooper/

nodejs-diagnostics-resources
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[TnwnTe BONPOCHI

MaTtBueHko Hukonau

mail: matvi3nko@gmail.com

twitter: @matvi3nko
github: @nickkooper

Linked-in nikolaymatvienko
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