MapTHepcTBO ¢ Garbage Collector.
MamaTtb B V8 n pabota c yreukamm



A 4uTo Takoe Garbage Collector?



UTto Takoe Garbage Collector?

Garbage Collector - ogHa 13 popm aBTOMaTUYECKOro yrpaBfeHUa NaMAaATU NPOorpamMmbil.

YTO Takoe mycop? 3auem ygansatb mycop?

Kakmne-To gaHHble B NaMsATH Ecnun mbl byoem 6eckoHeyHO co3fgaBaTb
NPUNOXEHUS, KOTOPbIE YXXe He HOBbl€ OOBEKTbI, TO PaHO MM MO34HO
HY>XHbl Ons paboTbl. yrnpemcs B TMMUT NaMaTW.

Kak GC MOXeT MOHSATb, YTO 3TO Mycop?

Ha Hero He ocTtajioCb CCbI/IOK B
MPUTOXEHUN, TO ECTb 3TU OaHHbIE yXe
He MOryT ObITb MCMOJIb30OBaHbl KOOOM.



Garbage Collector. NaTTepHbl U peanusauund

B nanekom 1984 roagy 6b1/10 gOKa3aHO, YTO BOMbLIMHCTBO OOBEKTOB YMUPAET MOJIOAbIMU.

This is called the Weak Generational Hypothesis
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Old Generation

Object Lifetime

Most objects die young 10se who don‘t tend to live forever
We can reclaim memory in e can save CPU by checking on them
time by checking on them less frequently

more frequently




Cbopka mycopa NoKoJIeHUAMM

UX5 Digital



Cbopka mycopa nokoneHnamm B V8

Young generation Old generation



Peannsauusa scavenger
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Peannsauusa scavenger
Stop-the-world

Evacuate + lterate

Helper Thread

Evacuate + lterate

Helper Thread /

JS Evacuate + Iterate JS

Main Thread




Peannsauma mark-sweep

Mark Sweep
Helper T1
Mark Compact + Update
Helper T2
JS Compact + Update
Main Thread ‘
~ 10 ms
Finalize marking + start sweeping tasks —|




Kak perynmpoBaTtb NOKONEHUA U BIUATb Ha gC?

--expose-gc, MOXHO Bbi3biBaTb ero n3s global gc && gc()
--trace-gc (CMOTpEeTb 3a BbIMO/THEHMEM)
—gc-interval=ms

--max-semi-space-size=mb

--max-old-space-size=mb



BbiBO bl

[TOHMMaeM, UTO Takoe
MYCOpP M UYTO Takoe
cbopka;

Mbl ny4ylue MoHUMaeM, Kak
paboTaeT cbopka mycopa
B HaLLIMX MPUNOXEHUSNAX;

[ToHMaeMm, Kakune
naTTepHbl COOPKU Mycopa
peann3oBaHbl B V8;

[MTOHMMaeM, KaK Mbil
MOXXEeM Ha 3TO
B3aMMOOENCTBOBATD;



A KaK yCTpoeHa namaTb B V8?7



Kak ycTpoeHa namMsaTb

UX5 Digital



Kak v8 pacnpepenseT naMaTb CCbl/IKaMU

const = {
name: 'Guinness'
};
const = 'Guinness’'

BbloeneHHas namMaTb ons obbekTa:

HAuenka
namsTu

name: ykasaTenbl

}

beer_name: ykazatennbl



Javascript code: JS OBJECT
let obj = {}; i HIDDEN CLASS
‘oby' is a pointer to the structure

Properties PROPERTIES

Elements

In-Object Property 1 m

In-Object Property 2

In-Object Property N




Kak perynupoBaTb NamMsiTb

-max-old-space-size = S{NumberMB}
-max-semi-space-size = S{NumberMB}



BbiBO bl

Mbl nydlie NoHUMaeM,
Kak paboTaeT Hal
MHCTPYMEHT;

[MTOHMMaeM, KaK Mbil
MOXEM BJIMATb Ha
Hero.

[MToHMMaeM, Kak
XpPaHUTCS Kopg,
KOTOPbIN Mbl MULLIEM



-
= B

JTNYHbIN OMbIT PaboTbl C
yTeYKaMUM NaMATU

-




YTO )Xe Takoe cama yTeuka namMaTmn?

3agymancsa?

YTeUkn — aTO HaxoXaeHue B OI'IepaTVIBHOVI MNaMATU O6beKTOB,
KOTOPbIE HE HY>XHbI OJ14 pa6OTbI MPUNJTOXEHUA.



A 3ayeM yTeuku Boobuie youpartb?

SKOHOMUSA OEHET; YCTOMYMBOCTb CUCTEMDI; PocT Kak creuuanuncTa;




Kak HarnagHo BbirnaouT yTe4dkKa

286 MiB

TyT nokasaHo KakK
pacTeT NamMATb KaXkAablA BuaHo, uTo nocne
OeHb Ha KaXXaoM penu3anorpebneHue

238 MiB
MHCTaHCe NPUI0XXeHUs namMmaTu oLyTMmMoO
CHWXXaeTcs

191 MiB

02/03 02/03 02/04 02/04 02/05 02/05 02/06 02/06 02/07 02/07 02/08 02/08 02/09 02/09 02/10
00:00 12:.00 00:00 12:00 00: 12:00 00:00 12:00 00:00 12:.00 00:00 12:00 00:00 12:00 00:00




UTO HEe oumwaeTcd B NnamMaTu

Kew mopynemn FnobanbHble YnpaBneHue 3aMblkaHUs CoegnHeHus
rnepeMeHHble Kelem



A KaK nckaTb 3Tu Ballu YTEUKUN?

WAV HCRATLVTEY KN



MHCTpPYMEHTbI ANg Noucka yreyek

Bo3MOXHO, npoLe:

Clinic js

BO3MOXHO, CNOXHee:

Chrome DevTools
(018 CHATUS CHenwoTa B hode

MOXHO MCMNosib3oBaTb anu v8 )



Heap Profiler

v4.0.0

EEEEEEN

Show how to use this @)

send

biggest allocation, of 3072 MNext biggest »> 2l

/work/pm2/perfga/picker/node modules/am-slogger/index.js

line:52 column:6

In Dependency

(am—slogger) .

558% ~

_endSession
(anonymous)
maybePromise
close
(anonymous)

handleCallb...

(anonymous)
_setCursorNo...
setCursorMNoti. ..

setCursorDea...

|| nextFunction
| _next
FJ fetchDocs

(anonymous)

handleCallback

nextFunction

(anonymous)

deseria. .. (anonymous)

deserializ... M (anonymous)

handleOperationRe...

deserializ...
BSON

parse queryCallback

messageHandler ...connection.js

processincomingData

_write ...message_stream.js
MONGODB

ondata internal/streams/readable.js

emit events.js:349:44

addChunk internal/streams/readable.js

lreadabIeAddGhunk

onStreamRead ...strear;l_base_commons.is rprooess'ﬁcksAndRejections

...readable.js |

Maodule._load
Maodule.require
requirem:mIE

(CEFHEN

Module._compile

Module._extens...
Module._load
Module.require

require
NODE

(Enoppmous),

Module._compile

Module._extens...
Module._load
Module.require

require
eq NODE

ML

(erormoa,
Module._compile
Module._extensi...
Module._load
Module.require

nonymaou require
(a “mcaﬂon | a

Module._compile

Module._extensions..js
Module._load
Module.require

M;:dule._oompile

Module.load
Module._load
require ﬁagglpers.is Module.require internal/modules/cjs/loader.js:966:36 [se

Module._extensions..js

Module._load ...loader. js
Module.require ...loader.js
require ...helpers.js
(anonymotﬁ)mcn“o“ ...cron.js
Module._compile ...loader.js

Module._extensions..js

Module._load ...loader.js
Module.require ...loader.js
require ...helpers.js
(anonymou 3',“(:“1_'0" ...List.js
Module._compile ...loader.|js
Module._extensions..js
Module._load ...loader.js
Module.require ...loader.js
require nopE " .helpers.js
(anonymo “f),._mm,. ~-Devijs
Module._exten... |Module._compile ...loader.js

Module._extensions..js
internal/modules/cjs/loader.js:725:24

internal/modules/cjs/helpers.js:100:31
internal/modules/cjs/loader.js:1039:37
internal/modules/cis/loader.js:1094:37

internal/modules/cjsfloader.js:725:24
internal/modules/cjs/loader.js:966:36

listen

.t

require internal/modules/cjs/helpers.js:100:31
L NODE
- ||nn fwork/pma/perfga/picker/dist/app/DevNode js:11:15

mo.

APPLE

' i( HONgOBElSE. )

recount ...Balancer.js
CATION

| | P...
internal/process/ftask_queues.js:67:35

k

mon... |[|_al

@ Application [

@ Dependencies [# | »

@ WebAssembly [

@ Node JS (4

Search...

Options (<)




TN paHHbIX

Summary [/ ¥ |Class filter All objects

» Object =70334
» system / Context =33748

i e

CKONbKO LUMKIIOB
cbopkm Mmycopa
nepexun

CKONbKO 3aHUMaeT
B NMamMmsaTm cama

CTPYKTYPa

CkKonbko
3aHMMaET B
MNamMaTn CTPYKTYpa
C CCbIIKaMu

Distance Shallow Size Retained Size
4070624 1% 183300527 52 %
3 2383048 1% 162286067 46 %

A AAT SAT ANE A4 0 44T SAN A4S0 44 0f



» Object =71417
» systemn / Context =41139
¥ (string) =224864

p “({"0Object.<anonymous=":function{module,exports, require, _dirname,__filename,jest){/+! xlsx.js (C) 2013-present SheetlS —- http://sheetjs.com *=/ /4
p "({"Object.<anonymous=": function{module, exports, require,__dirname,__filename,jest){/*! xlsx.js (C) 2013-present SheetlS — http://sheetjs.com %/ /4
p “({"0Object.<anonymous=":function({module,exports, require, _dirname,__filename, jest){/+! xlsx.js (C) 2013-present SheetlS —- http://sheetjs.com %=/ /4
p V%! xlsk.js (C) 2013-present SheetlS — http://sheetjs.com #/ /% vim: set ts=2: %/ f+exported XLSX */ /=global global, exports, module, require:fa
P "AkD wlsx.js (C) 2013-present SheetlS —— http://sheetjs.com #/ /% wim: set ts=2: */ f+exported XLSX #/ f#+global global, exports, module, require:fa
p "({"0Object.=anonymous=":function{module, exports, require, __dirname,__filename, jest){/++ * @license * Lodash <=https://lodash.com/> # Copyright Openl&
p “({"0Object.<anonymous=":function{module,exports, require, _dirname,__filename, jest){/+* * @license % Lodash =https://lodash.com/>= # Copyright Openl]S
p "({"0Object.=anonymous=":function{module, exports, require, __dirname,__filename, jest){/++ * @license * Lodash <=https://lodash.com/> # Copyright Openl&
p "{ "version": "2823c", “zones": [ “AfricasAbidjan|LMT GMT|g.8 @|81|-21dXH.0Q|4Be5", “Africa/Nairobi|LMT +823@8 EAT +8245|-2r.g -2u -3@ -21|012132|-2u
p "F¥% & @license * Lodash =https://lodash.com/> * Copyright Open]S Foundation and other contributors <https:/fopenjsf.org/> % Released under MIT lic
p "F4x x @license * Lodash =https://ledash.com/> % Copyright Openl5 Foundation and other contributors <https://openjsf.org/> % Released under MIT lic
p "({"0Object.=anonymous=": function{module, exports, require, __dirname,__filename, jest){/*! cpexcel.js (C) 2813-present SheetlS —— http://sheetjs.com */
p “({"0Object.<anonymous=":function{module,exports, require, _dirname,__filename, jest){/+! cpexcel.js (C) 2813-present Sheetl]S —— http://sheetjs.com */
p "({"0Object.=anonymous=": function{module, exports, require, __dirname,__filename, jest){/*! cpexcel.js (C) 2813-present SheetlS —— http://sheetjs.com */
P i) cpexcel.js (C) 20813-present SheetlS —— http://sheetjs.com #*/ Ff+jshint -W1@@ *=/ var cptable = {version:"1.15.@"}; cptable[437] = (function(}{ v
p /%! cpexcel.js (C) 2813-present SheetlS —— http://sheetjs.com #*/ f=jshint -W18@ =/ var cptable = {versiom:"1.15.0"}; cptable[437] = (function(}{ w
p “({"0Object.<anonymous=":function{module,exports, require, _dirname,__filename, jest){"use strict'; Object.defineProperty(exports, '__esModule', { val

Retainers

Object

» source in fUsers/aleksandr.zaytsev/WebstormProjects/picker/node_modules/xlsx/xlsx.js @1958815

L

script_or_debug_info in parse_xlscfbh @2114279
» shared in parse_xlscfh() @2698181
v parse_xlscfb in Object @2441283
» XLSX in system /S Context @2510325
w previous in system / Context @2518321
» context in Parser() ©@2510313

1

3

2
49
49
15
11
10
26
25
14
10
11
10
53
53
16
11
10
25

Distance
48
47
46
45

43
42

4129 424
2 449 872

1 %
1%

143 861 104 40 %

1826 784
1826 784
1826 784
1 826 608
1 826 608
1 088 384
1088 384
1 088 384
776 496
544 112
544 112
459 408
459 408
459 408
459 232
459 232
437 448

Shallow Size
136

56

64

56

96
32
64

1%
1%
1%
1 %
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%



YyTb noapobHee o ToM, KaK UNTaTb CHEMNLWOT

k Performance Memory Application Security Lighthouse Recorder Ji Performance insights Ji a1 g1 @ X
Summary ¥  Class filter All objects hd |
Constructor Distance  Shallow Size Retained Size
» Object x70334 1 4070624 1% 183309527 52 %
» system / Context =39746 3 2383048 1% 162286 067 46 %
¥ (string) =223199 2 143642096 41 % 143642168 41 %

» "({"Object.<anonymous>": functien{module, exports, require,__dirname,__filename,jest){/#! xlsx.js {C) 2013-present Sheet]S —— http://sheetjs.com */ /* vim: set ts=2: */ 49 1826784 1% 1826784 1%

» "({"Object.<anonymous>":functien{module,exports, require,__dirname,__filename,jest){/+! xlsx.js (C) 2013-present Sheet]S —— http://sheetjs.com %/ /* vim: set ts=2: %/ 49 1826784 1% 1826784 1%

» "({"0bject.<anonymous=":function{module, exports, require,__dirname,__filename,jest){/+! xlsx.js (C) 2013-present Sheet]S — http://sheetjs.com =/ /+ vim: set ts=2: #/ 15 1826784 1% 1826784 1%

p "/x! xlsx.js (C} 2013-present SheetlS —- http://sheetjs.com #*/ /+ vim: set ts=2: */ /f+exported XLSX #/ /+global glebal, exports, module, require:false, process:false, 11 1826608 1% 1826608 1%

/%! wlsx.js (C) 2013-present SheetlS —- http://sheetjs.com */ /% vim: set ts=2: %/ f+exported XLSX #/ /+global glebal, exports, module, require:false, process:false, 10 1826608 1% 1826608 1%

» "({"Object.<=anonymous>": functien{module,exports, require,__dirname,__filename,jest){/+* * @license * Lodash <https://lodash.com/> * Copyright Open]S Foundatien and oth 25 1088384 0% 1088384 0%

» "({"Object.<anonymous=":function{module, exports, require, _dirname,_ filename,jest){/++ * @license * Lodash <https://lodash.com/> * Copyright Open]S Foundation and oth 26 1088384 0% 1088384 0%

» "({"Object.<anonymous>":functien{module,exports, require,__dirname,__filename,jest){/4* * @license % Lodash <https://lodash.com/> * Copyright Open]S Foundaticn and oth 14 1088384 0% 1088384 0%

» "{ "wersion": “2023c", "zones": [ “Africa/Abidjan|LMT GMT|g.8 @|@1|-21dXH.Q|4Be5", “Africa/Nairobi|LMT +@23@ EAT +8245|-2r.g -2u -3@ -2]|@12132|-2ua2r.g N6nV.g 3Fbu h 10 TI6496 0% TI6496 0%

» "/4% * @license * Lodash <https://lodash.com/> * Copyright Open]S Foundaticn and other contributers <https://openjsf.orgs/> = Released under MIT license <https://lodas 11 544112 0% 544112 0%

» "/¥= % @license * Lodash =https://lodash.com/> * Copyright Open]S Foundation and other contributors <https://openjsf.ocrg/> = Released under MIT license <https://lodas 10 544112 0% 544112 0%

» "({"Object.<anonymous>":functien{module,exports, require,__dirname,__filename,jest){/+! cpexcel.js (C) 2013-present Sheet]S —— http://sheetjs.com %/ /#jshint -W100 */ 53 459408 0% 459408 0%

» "({"0bject.<anonymous=":function{module, exports, require,__dirname,__filename,jest){/+! cpexcel.js (C) 2013-present Sheet]S —- http://sheetjs.com #/ /*jshint -W1@8 */ 53 459408 0% 459408 0%

» "({"Object.<anonymous=":function{module, exports, require,__dirname,_ filename,jest){/*! cpexcel.js (C) 2813-present Sheetl5 —- http://sheetjs.com #/ /=jshint -W100 =/ 16 459408 0% 459408 0%

» "/*! cpexcel.js (C) 2013-present Sheet]S —— http://sheetjs.com #/ f#jshint -W1@0 %/ var cptable = {versien:"1.15.0"}; cptable[437] = (function(){ var d = "\u@oea\udee 11 459232 0% 459232 0%

» "/#! cpexcel.js (C) 2013-present Sheet]S —— http://sheetjs.com #/ f=jshint -W18@ %/ var cptable = {version:"1.15.0"}; cptable[437] = (function(}{ var d = "\u@@@a\uand 10 459232 0% 459232 0%

» "({"Object.<anonymous=":function{module, exports, require, _dirname,_ filename,jest){'use strict'; Object.defineProperty(exports, '_ esModule', { value: true }); // the 25 437448 0% 437448 0%

Retainers

Object Distance  Shallow Size Retained Size

w source in fUsers/aleksandr.zaytsev/WebstormProjects/picker/node_modules/xlsx/xlsx.js @1195085 48 136 0% 1838520 1%

v script_or_debug_info in parse_xlscfb @1198249 47 56 0% BD 0%

w shared in parse_xlscfb() @1221165 46 64 0% 144 0%

v parse_xlscfb in Object @1216237 45 56 0% 13647203 4%

w XLSX in system / Context @1339341 44 96 09% 13789427 4%

v previous in system / Context @1225299 43 32 0% 13789459 4%

w context in Parser() @1225159 42 64 0% 488 0%

» constructor in Object @1212165 41 24 0% 3024 0%

v __proto__ in Parser @1212163 40 104 0% 1380BB27 4%

v default in Object @1212885 39 32 0% 32 0%

» _amSheetParser in system / Context @1212769 38 96 0% 20088 0%

» context in MAP_IMPORT_DATA() @1212041 a7 56 0% 288 0%

— ma® MAD TMDNDT NATA in Mhiar+ @1311651 2 sA__nos E1 877 nos



Kak MOXEeT BbIrNaaeTb yTe4dKa B TeCTax

PPASSY tests/integration/Inventories/Done/@2_process_adjustments.test.ts (574 MB heap size)
3aBepleHne KoOppeKTUPOBOK MO NPOAYKTaM UHBEHTapu3auuu
v Ycnex c 3asepuweHueM koppektupoBok (1195 ms)

BPASSH tcsts/unit/features/@4_group.test.js (493 MB heap size)
MpynnupoBka ¢uyen
v pynnuposka ¢uyen M3 3akasa (103 ms)
v 'pynnupoBka ¢uyen u3 3akasa ¢ enum (125 ms)
v pynnuposka ¢uyen c poputensmu (104 ms)

PPASSY tests/integration/Products/App/Uncheck/04_uncheck_water_and_milk_in_cis.test.ts (568 MB heap size)
aH4YeK MoflouKu U Boabl C HeobxoguMoCTbi aHpesepsuposatb B CIS
v aHyek Mosiouku (824 ms)

PPASSY tests/integration/Orders/Features/01_order_features.test.js (601 MB heap size)
MonyyeHue rpynnsl ¢uyeir nNo 3akasy
v He HaupeHo
v Ycnex

PPASSY tcsts/integration/CourierConsumer/@1_courier_consumer_update.test.ts (1050 MB heap size)
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Kakne meTpuku nomoryT?

i
basza: Grafana Kak ynyywmnTb?
MNoTpebneHne namsTn MoxHO pa3aennTb rpaduk
noTpebneHns NnamaTm Ha
Pa3Hble KOJIOHKUN, KOTOPbIE
Ana TecToB Yepes jest ecTb B memoryUsage()
--logHeapUsage (B apyrmx
TECTOBbIX PpPENMMBOPKAX TOXE
€CTb aHaNlorM4yHble KoOMaHabl)

AnepTbl Ha NnoTpebneHne NamaTu

A}'IeprI MOXHO NMOCHUNTAaTb
MaTeMaTU4eCKHU, eC/i NnaM4aTb

HTO ncnonb3soBath D'”;',P CUMBHO pacTeT OeHb OTO AHS,
gochEoe:Mﬂ rpaqamros. b TO YTO-TO MOLWSIO HE TaKk, a
ert hooks, promoclient, cronjo Harpyska Bpoge Kak He pacTeT

with memoryUsage()



[Mapa coBeTOB Hanocnenok...

byobTe akkypaTHee C Kellow;

N36eramte rnobanbHbIX NEPEMEHHDbIX;
AKKypaTHee C 3aBUCUMOCTAMMU;

[lymante 06 nMcnonb3oBaHMM 3aMblKaHUN;
Cos3pgaBanTe Mycop;

YnutamTe issue o bmbnmoTtekax, KOTopblie NCMOSIb3YeTe.



[Tone3Hble CCbINKU

Tnmyp UlemceonHos
00 yTeykax NamMaTum

V8 o Garbage Collector

[JokyMeHTaumns ot node js
no pabote co
CHeNwoTaMu NamaTu

KOHTaKTbl
https://t.me/Yoshimuro1861
AleksaZaytsev@x5.ru
kovachar@gmail.com



https://github.com/HowProgrammingWorks/MemoryLeaks
https://github.com/HowProgrammingWorks/MemoryLeaks
https://github.com/thlorenz/v8-perf/blob/master/gc.md#goals-techniques
https://nodejs.org/en/docs/guides/diagnostics/memory/using-heap-snapshot
https://nodejs.org/en/docs/guides/diagnostics/memory/using-heap-snapshot
https://t.me/Yoshimuro1861
mailto:AleksaZaytsev@x5.ru

