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Steam Hardware & Software Survey:
October 2018

<4 ['b namatn y ~20% nonb3oBaTteneu
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Tapudsl KoHTaKTbI MNopnepxka

N OHTANH-KACCHI

Onepartop GUCKanbHbIX AaHHbIX, aHANNU3
NPOAaX, MOHUTOPUHT TOPTrOBbIX TOYEK,
nocTaeka, HacTpoMKa M 0bCTyXMBaHUE Kacc

MoapobHee >
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CTtpaHuuya paboTtaeT MeaneHHo
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bonblie namaTn - MegrieHHee cTpaHuua

BloatBusters:

Eliminating memory leaks in Gmail

Loreena Lee, Robert Hundt
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OnaHbKMW...

[pu 3arpy3Ke 3TON CTPaHULbl BO3HUKIY
Henonaaku.
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Single Page Application & F5



3ajada: HaxoOuTb BCe KPUTUYHbIE YTEYUKM
NamMATK B BbiNyCKaeMOnN BEpPCUn
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3agada: HaxoauTb BCe KPUTN4HbIE YTEYKU
MNaMATUN B BblﬂyCKaeMOVI BEPCUN aBTOMATUHECKH
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3anaqa: HAXO0ATb BCE KPUTUYHDbIE YTEHKH
MNaMATUN B BblﬂyCKaeMOVI BEPCUN aBTOMATUHECKH
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B yemM CNoXXHOCTb
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B yemM CNoXXHOCTb

> He TpnBNalribHO aHariM3npoBaThb
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B yemM CNoXXHOCTb

> He TpnBnNalribHO aHariM3anpoBaTb

> Mano nHgpopmauum
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B 4emMm CnoXHOCTb
> He TpnBnNalribHO aHariM3anpoBaTb
> Mano nHgpopmauum

> Mano MHCTpyMeHTOB
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B yemM CNoXXHOCTb

> He TpuBManbHO aHann3npoBaTb
> Mano nHgpopmauum
> Mano MHCTpyMeHTOB

> CnoXHo obecnevnTb NOKpPbITUE

28






bbIrno Mano, ctano MHOIo




>var heisen = "bug";

var version = 2018;

var a = {b: [] };
a.b.push(heisen, version);

a.b = undefined;
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var heisen = "bug";

>var version = 2018;

var a = {b: [] };
a.b.push(heisen, version);

a.b = undefined;

heisen

ObObeKkT
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var heisen = "bug";

>var version = 2018;

var a = {b: [] };
a.b.push(heisen, version);

a.b = undefined;

heisen

I

YKkazartenb
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var heisen = "bug";

var version = 2018;

>var a = {b: [] };
a.b.push(heizen, version);

a.b = undefined;

heisen

version
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var heisen = "bug";

var version = 2018;

var a = {b: [] };

>a.b.push(heizen, version);

a.b = undefined;

heisen

a
\

version
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var heisen = "bug";

var version = 2018;

var a = {b: [] };

a.b.push(heizen, version);

>a.b = undefined;

heisen l version
d
t
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var heisen = "bug";

var version = 2018;

var a = {b: [] };

a.b.push(heizen, version);

>a.b = undefined;

heisen l version
a
\
0 @ /

Y6upaem 3Ty cBA3b

\6/1
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var heisen = "bug";

var version = 2018;

var a = {b: [] };

a.b.push(heizen, version);

a.b = undefined;

heisen ! version
a

“

w
Na/
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var heisen = "bug";

var version = 2018;

var a = {b: [] };

a.b.push(heizen, version);

a.b = undefined;

heisen l version
a

“

=y
0
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var heisen = "bug";

var version = 2018;

var a = {b: [] };
a.b.push(heizen, version);

a.b = undefined;

malloc & free

heisen ! version
a

“

w
0
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var heisen = "bug";

var version = 2018;

var a = {b: [] };
a.b.push(heizen, version);

a.b = undefined;

Garbage Collector
(GC)

& o ®
o’
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var heisen = "bug";

var version = 2018;

var a = {b: [] };
a.b.push(heizen, version);

a.b = undefined;

GC
MARK & SWEEP

heisen ! version
a

&
.

@
o

s
)
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var heisen = "bug";

var version = 2018;

var a = {b: [] };
a.b.push(heizen, version);

a.b = undefined;

GC
MARK & SWEEP

N

heisen ! version
a

0
0
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var heisen = "bug";

var version = 2018;

var a = {b: [] };
a.b.push(heizen, version);

a.b = undefined;

GC
MARK & SWEEP

N

heisen ! version
a

0
Yo
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var heisen = "bug";

var version = 2018;

var a = {b: [] };
a.b.push(heizen, version);

a.b = undefined;

GC
MARK & SWEEP

heisen

a
\

version
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YTe4yka namMaTt - oObEKTbI, KOTOPbIE
OOCTYMHbI N3 Koda, HO HaMm bonbLue
HE HY>XHb
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YTe4yka namMaTt - oObEKTbI, KOTOPbIE
OOCTYNHbI U3 Koaa, HO Ham bonbLle
HE HY>XHb
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YTe4yka namMaTt - oObEKTbI, KOTOPbIE
OOCTYNHbI U3 Koaa, HO Ham bonbLle
HE HV>KHbI
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Cnuncok 3akno4YeHHbIX

damunus Nmsa
Mwnocnascknn FOpun

JlroneH ApceH

[lo6baBuTb

OT4yecTBO
BaHOBWY

[MeTpoBuyY
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<input id="name">
<div id="canvas">
<button>
[NocaguTb
</button>
<table id="prisoners">
</table>
</div>
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<input id="name">
<div id="canvas">
<button>
[NocaguTb
</button>
<table id="prisoners">
</table>
</div>

function add(){
name = $('#name').val();
tr = createRow(name);
$('#prisoners').append(tr);
}
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<input id="name">
<div id="canvas">
<button onclick="add()">
[NocaguTb
</button>
<table id="prisoners">
</table>
</div>

function add(){

}

name = $( '#name').val();
tr = createRow(name);
$('#prisoners').append(tr);
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Cnuncok 3akno4YeHHbIX

[ XaH BanbxaH Cungoposud

|

# damunusa Nmsa

1 Mwnocnascknn FOpun

2 JlroneH ApceH

OT4yecTBO

BaHOBWY

[MeTpoBuyY
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Cnncok 3akno4YeHHbIX

KaH BanbxaH Cugoposuy

# damunus Uma
1 Mwnocnascknn KOpun

2 IlroneH ApceH

OT4yecTBO
IBaHOBWY

[MeTpoBuY
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Cnuncok 3akno4YeHHbIX

Kan BanbxaH CugopoBud

# damunus Nma OTtyecTBO
1 Mwnocnascknn FOpun iBaHOBMY
2 JlroneH ApceH [MeTpoBuyY

3 BanbxaH >KaH Cupoposuny
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Cnuncok 3akno4YeHHbIX

damunua

Mwunocnasckun

JltoneH

BanbxaH

NUma

KOpun

ApceH

YKaH

[lo6baBuTb

OT1yecTBO
BaHOBWY
[MeTpoBuyY

Cupoposuy

OceoboauTb yLUnénka
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<input id="name">
<div id="canvas">
<button onclick="add()">
[locaguTb
</button>
<button onclick="free()">
OcBoboauTb YyLUMENKa
</button>
<table id="prisoners">
</table>
</div>

function free(){

}

$('.selected’).empty();
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Cnuncok 3akno4YeHHbIX

damunua

Mwunocnasckun

JltoneH

BanbxaH

NUma

KOpun

ApceH

>KaH

OT1yecTBO
BaHOBWY
[MeTpoBuY

Cupoposuny

OcBoboguTh ywnénka
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Cnuncok 3akno4YeHHbIX

[lo6baBuTb

damunus Uma OTuyecTBO
Mwnocnascknn FOpun iBaHOBMY
JTroneH ApceH [MeTpoBuyY

[ OcBoboaunTb yLunénKa]
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Cnuncok 3akno4YeHHbIX

# damunua
1 Mwunocnasckun
2 JltoneH

OcBoboanTb BCEX YLUMENKOB

Nmsa

KOpun

ApceH

[lo6baBuTb

OT4yecTBO
BaHOBWY

[MeTpoBuyY

{ OcBoboaunTb yu_lnénka]
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<input id="name">
<div id="canvas">
<button onclick="add()">
[NlocagnTb
</button>
<button onclick="free()">
OcBoboanTb yLUNEnKa
</button>
<button onclick="freeAll()">
OcBoboanTb BCEX YLUMENKOB
</button>
<table id="prisoners">
</table>
</div>

var elements = []

function add(){
name = $('#name').val();
tr = createRow(name);
$('#prisoners’').append(tr);
elements.push(tr) ;

function freeAll(){
$.each(elements,
function (index, value)({
value.empty()

})s
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<input id="name">
<div id="canvas">
<button onclick="add()">

[NocagnTb
</button>
<button onclick="free()"> function freeAll(){

OcBoboauTb YyLUSENKa $('#prisoners’).empty(elements);
</button> elements.length = 0;

<button onclick="freeAll()"> }
OcBoboanTb BCEX YLUMENKOB
</button>
<table id="prisoners">
</table>
</div>






ﬂ flcners

el

Qaiin  [lapametper Bug Cnpaska

Mpunoxenus | Mpouecce tCny)KSbllelcrponeﬁcrsue lCeTb Il'lonbsosa'renul

Mma obpasa

Monb3o0...

un

MNamaTe (YacTHolt pabounit Habop)

KomaHaHana cTpoKa

: chrome.exe

Serge

03

531012KB

chrome.exe
chrome.exe
chrome.exe
chrome.exe
chrome.exe
chrome.exe
chrome.exe
chrome.exe
chrome.exe
chrome.exe
chrome.exe

Skype.exe *32
chrome.exe

Serge
Serge
Serge
Serge
Serge
Serge
Serge
Serge
Serge
Serge
Serge

iexplore.exe *32 Serge

Serge
Serge

00
00
00
00
00
00
00
00
00
00
00
00
00
00

< |

LLLJ

513048 Kb
383 528 Kb
358 156 Kb
336 844Kb
316 772 Kb
313 924Kb
303 260 Kb
2598 588 Kb
292 304Kb
279 988 Kb
223 440 Kb
151 452Kb
119 756 Kb
112 372 Kb

“C:\Proaram Files (x86)\Goot =
"C:\Program Files (x86)\Goo¢| |
“C:\Program Files (x86)\Goot
“C:\Program Files (x86)\Goot
“C:\Program Files (x86)\Goot
"C:\Program Files (x86)\Goot
"C:\Program Files (x86)\Goot
“C:\Program Files (x86)\Goot
“C:\Program Files (x86)\Goot
“C:\Program Files (x86)\Goot
"C:\Program Files (x86)\Goot
“C:\Program Files (x86)\Goot
“C:\Program Files (x86)\Intel
"C:\Program Files (x86)\Micr¢
"C:\Program Files (x86)\Goot

3

[ ’.’5‘ OTobpaxaTh Npouecchl BCEX NoMb30BaTenei ]

[ 3aBepwmnTb Npouecc ]

Mpoueccos: 123

3arpyska LiIM: 9%

DOuznyeckas namate: 87%
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€ [ucneruep sagay - Google Chrome

3apaua Cbrem noTpebnremol namati \ uny | Cets WMaeHTudukatop npouecca | Mamate JavaScript ¥
° 0 Pacwuperive: bAokvpoOBLLMK... 490 864K 31 0 4288 378 844 Kb (363 619 K... |
e | Mpunoxenue: Untitled presentation - Google Si... 339 800K 0.0 23 b/c 2816 180436 Kb (154 294 K... i
B Bxnaaka: (3) PomaH Mobopunit: "Tpeapaccyaky ... 500 176K 0.0 0 1372 133392 Kb (115432 K.
| B Bxnaaka: (3) Kak HayuuTe poboToE urpats & urp...
B Bxnaaka: (4) Hactoswwmii Mopckoii Boak - YouTu...
Cybdpeiim: https://doubleclick.net/ 251 936K 0.0 0 6972 113 412 K6 (75 459 K6...
| Cy6dpeiim: https://doubleclick.net/
B Brxnaaka: Angpei Connues — Flaky tests - YouT... 304 176K 0.0 0 1108 96016 Kb (84 485K6 ...
| B Brnaaka: (4) Gardener Ignores the Laws of Natur...
L] Cy6dperim: https://googlesyndication.com/ 150 408K 0.0 0 5640 93 456 Kb (83 381 Kb ...
B Brnagka: (3) MoxatHsie crariae / Poman Mobop... 351 980K 0.0 0 2992 02432KbE(75443KbE ...
I Cy6dperim: https://youtube.com/
° E Mpunoxerne: MpoMelWAEHHBIR NOAXOA K NOUCK... 219 288K 16 1851Fb/c 11116 91572Kb (77 603 Kb ... i
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€ Owucneruep saaay - Google Chrome lﬂ]ﬁu

| S OeeeinopeSmeodaminel. U el Wavwdeciopoponsces| RatiseSopt T (8
° O Pacwuperive: bAokvpoOBLLMK... 490 864K 31 0 4288 378 844 Kb (363 619K... |
e | Mpunoxenue: Untitled presentation - Google Si... 339 800K 0.0 23 b/c 2816 180436 Kb (154 294 K.. i

B Bxnaaka: (3) PomaH Mobopunit: "Tpeapaccyaky ... 500 176K 0.0 0 1372 133392 Kb (115432K..
‘ B Bxnaaka: (3) Kak HayuuTe poboToE urpats & urp...

B Bxnaaka: (4) Hacroswumii Mopexoi Bonk - YouTu...

Cy6dpeiim: https://doubleclick.net/ 251 936K 0.0 0 6972 113 412 K6 (75 459 K6...

I Cy6dpeiim: https://doubleclick.net/

B Brnagka: Angpeit Connues — Flaky tests - YouT... 304 176K 0.0 0 1108 96016 Kb (84 485Kb ...
I Bknaaka: (4) Gardener Ignores the Laws of Natur...
. Cy6dperim: https://googlesyndication.com/ 150 408K 0.0 0 5640 93 456 Kb (83 381 Kb ...

B Brnagka: (3) MoxatHsie crariae / Poman Mobop... 351 980K 0.0 0 2992 92432Kb(75443K6 ...
I Cy6dperim: https://youtube.com/
L] E Mpunoxerne: MpoMelWAEHHBIR NOAXOA K NOUCK... 210 288K 16 1851b/c 11116 91572Kb (77 603 Kb ... i




3agava

[Mpe3eHTauun..

Ob6BbEM noTpebnssemon namMaTu

339 Mb

[MamaTe JavaScript

180 Mb
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Console  Sources  Network  Performance Application  » 02 A3

Select profiling type
® Heap snapshot

Heap snapshot profiles show memory distribution among your page's JavaScript objects and related DOM
nodes.

O Allocation instrumentation on timeline

Allocation timelines show instrumented JavaScript memory allocations over time. Once profile is recorded
you can select a time interval to see objects that were allocated within it and still alive by the end of
recording. Use this profile type to isolate memory leaks.

Record allocation stacks (extra performance overhead)

() Allocation sampling

Record memory allocations using sampling method. This profile type has minimal performance overhead and
can be used for long running operations. It provides good approximation of allocations broken down by
JavaScript execution stack.
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Console  Sources Network Performance Memory  Application  » 0243

Select profiling type

® Heap snapshot

Heap snapshot profiles show memory distribution among your page's JavaScript objects and related DOM
nodes.

O Allocation instrumentation on timeline

Allocation timelines show instrumented JavaScript memory allocations over time. Once profile is recorded
you can select a time interval to see objects that were allocated within it and still alive by the end of
recording. Use this profile type to isolate memory leaks.

Record allocation stacks (extra performance overhead)

() Allocation sampling

Record memory allocations using sampling method. This profile type has minimal performance overhead and
can be used for long running operations. It provides good approximation of allocations broken down by
JavaScript execution stack.
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Record allocation stacks (extra performance overhead)

() Allocation sampling

Record memory allocations using sampling method. This profile type has minimal performance overhead and
can be used for long running operations. It provides good approximation of allocations broken down by
JavaScript execution stack.

Select JavaScript VM instance

189 MB / 218 MB online.sbis.ru

Take snapshot Load
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Constructor Distance Shallow Size Retained Size
vHTMLDivElement %1953 4 23280 0% 855584 1%
» HTMLDivElement @35837 9 40 0% 7616 0%
» HTMLDivElement @38823 8 40 0% 7376 0%
» HTMLDivElement @35853 11 40 0% 7328 0%
Retainers =
Object Distance Shallow Size Retained Size
velement in Object @839049 8 24 0% 19632 0%
v _options in t @823325 7 24 0% 32528 0%
vbound this in native bind() @838917 6 48 0% 88 0%
vhandler in Object @1022501 5 88 0% 88 0%
v[2] in Array @1022495 4 32 0% 3720 0%
vresize in Object @890843 3 56 0% 7728 0%
vevents in Object @890841 2 56 0% 7784 0%
» jQuery331030469894556500331 in Wing g 56 0% 164304 0%
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Constructor Distance Shallow Size Retained Size
vHTMLDivElement %1953 4 23280 0% 855584 1%
» HTMLDivElement @35837 9 40 0% 7616 0%
» HTMLDivElement @38823 8 40 0% 7376 0%
» HTMLDivElement @35853 11 40 0% 7328 0%
Retainers =
Object Distance Shallow Size Retained Size
velement in Object @839049 8 24 0% 19632 0%
v _options in t @823325 7 24 0% 32528 0%
vbound this in native bind() @838917 6 48 0% 88 0%
vhandler in Object @1022501 5 88 0% 88 0%
v[2] in Array @1022495 4 32 0% 3720 0%
vresize in Object @890843 3 56 0% 7728 0%
vevents in Object @890841 2 56 0% 7784 0%
» jQuery331030469894556500331 in Wing g 56 0% 164304 0%

77



Constructor Distance Shallow Size Retained Size
vHTMLDivElement %1953 4 23280 0% 855584 1%
» HTMLDivElement @35837 9 40 0% 7616 0%
» HTMLDivElement @38823 8 40 0% 7376 0%
» HTMLDivElement @35853 11 40 0% 7328 0%
Retainers =
Object Distance Shallow Size Retained Size
velement in Object @839049 8 24 0% 19632 0%
v _options in t @823325 7 24 0% 32528 0%
vbound this in native bind() @838917 6 48 0% 88 0%
vhandler in Object @1022501 5 88 0% 88 0%
v[2] in Array @1022495 4 32 0% 3720 0%
vresize in Object @890843 3 56 0% 7728 0%
vevents in Object @890841 2 56 0% 7784 0%
» jQuery331030469894556500331 in Wing g 56 0% 164304 0%
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Constructor Distance Shallow Size Retained Size
vHTMLDivElement %1953 4 23280 0% 855584 1%
» HTMLDivElement @35837 9 40 0% 7616 0%
» HTMLDivElement @38823 8 40 0% 7376 0%
» HTMLDivElement @35853 11 40 0% 7328 0%
Retainers =
Object Distance Shallow Size Retained Size
velement in Object @839049 8 24 0% 19632 0%
v _options in t @823325 7 24 0% 32528 0%
vbound this in native bind() @838917 6 48 0% 88 0%
vhandler in Object @1022501 5 88 0% 88 0%
v[2] in Array @1022495 4 32 0% 3720 0%
vresize in Object @890843 3 56 0% 7728 0%
vevents in Object @890841 2 56 0% 7784 0%
» jQuery331030469894556500331 in Wing g 56 0% 164304 0%
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Constructor Distance Shallow Size Retained Size
vHTMLDivElement %1953 4 23280 0% 855584 1%
» HTMLDivElement @35837 9 40 0% 7616 0%
» HTMLDivElement @38823 8 40 0% 7376 0%
» HTMLDivElement @35853 11 40 0% 7328 0%
Retainers =
Object Distance Shallow Size Retained Size
velement in Object @839049 8 24 0% 19632 0%
v options in t @823325 7 24 0% 32528 0%
vbound this in native bind() @838917 6 48 0% 88 0%
vhandler in Object @1022501 5 88 0% 88 0%
v[2] in Array @1022495 4 32 0% 3720 0%
vresize in Object @890843 3 56 0% 7728 0%
vevents in Object @890841 2 56 0% 7784 0%
» jQuery331030469894556500331 in Wing g 56 0% 164304 0%
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KaTteropmn o6bekTOB

Y\

Process ~ Private footp;int ¥ blink _gc v

chrome.exe (pid 5484), 86,5 MiB
uptime:101s

chrome.exe (pid 6308), 101,8 MiB 3,8 MiB
uptime:101s

chrome.exe (pid 9432), 413,1 MiB
uptime:102s

chrome.exe (pid 9500), 82,8 MiB 1,6 MiB
uptime:101s

chrome.exe (pid 9972), 160,5 MiB
uptime:101s

chrome.exe {pid 10196): 5,1 MiB
CEBEWC, uptime:101s

chrome.exe {pid 11768), 76,4 MiB 0,1 MiB
uptime:23s

chrome.exe {pid 15112): 112,7 MiB 3,6 MiB
chrome:fitracing, uptime:31s
Total 1172,5 MiB 14,3 MiB

[Mpouecchl

blinlgfohjects = cc -

0,0 MiB A

8,8 MiB
0,0 MiB A

0,0 MiB
0,0MiB A 11,5 MiB
0,0 MiB A
0,0 MiB A 22,0MiB

0,0 MiB 42,3 MiB

discardable *

1,7 MiB

0,0 MiB

0,0 MiB

1,7 MiB

extensions

0,5 MiB

0,5 MiB

font_caches ¥

0,0 MiB

0,0 MiB

0,1 MiB
0,0 MiB
0,0 MiB

0,1 MiB

gpu ¥

4.1 MiB

3,1 MiB

1,2 MiB

3,0 MiB

11,3 MiB
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TexHnka 3 cHanwoToB

BloatBusters:

Eliminating memory leaks in Gmail

Loreena Lee, Robert Hundt
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Finding Leaks with DevTools: The "3 snapshot" technique

@ Takea heap snapshot (#1)

> Do stuff (i.e. compose/discard 7x)

@ T1ake another heap snapshot (#2)

" Repeat the same stuff

‘ Take another heap snapshot (#3)

Filter objects allocated between
Snapshots 1 and 2 in Snapshot 3's
"Summary" view
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[lenaem CHUMOK namMaATun
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BbinonHaem gencrteua (cueHapumn)
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[lenaem BTOPOU CHUMOK NaMATH
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[TpenBaputensHo 3anyckaem GC




AHanunsnpyem pasHuuy




[x ﬂ Elements Console Sources Network Performance Memory  Application  » 017 : X
® © ¥ Summary ¥ Class filter All objects v
Profiles Constructor Distance Shallow Size Retained Size
» (system) x58437 2| 3452472 41%| 4560192 54% :
HEAP SNAPSHOTS » (array) x11896 2| 2041376 24%| 2594752 31%
*;;‘ SUET O S BN > (closure) x10935 2 653768 8% | 2489752 29%
— » (compiled code) x6710 3 796472 9%| 2439464 29%
» Object x4715 2 239640 3%| 1192736 14%
» Array x2136 2 68352 1%| 1068024 13%
» system / Context x1080 3 100376 1% 985464 12 %
» Window / chrome-extension://lhdoppojpmngadmni... 1 56 0% 935784 11%
» (string) x17555 2 902448 11 % 902688 11 %
» Window / chrome-extension://aiahmmpiobklfepioc... 1 56 0% 867000 10% ~
Retainers =
Object Distance Shallow Size Retained Size
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Elements

x 0]
® O

Profiles

HEAP SNAPSHOTS

‘| Snapshot 1
8.1 MB

‘| Snapshot 2 Save
8.1 MB

Console Sources Network Performance Memory Application ~ » 017 : X
Summary Y Class filter All objects v

Constructor d Size
PSsiEm) 56815 Objzztz :Ilzz:t:d bztSvfennSa:z:pShot 1 and Snapshot 2 PTG 3% ﬁ:ﬁl
» (array) x11944 Z ZU0Z21568 Z& % 2543560 30%

» (closure) x10985 2 656760 8% | 2514328 30%

» (compiled code) x6714 3 796840 9%| 2443808 29%

» Object x4727 2 240312 3%| 1195568 14%

» Array x2136 2 68352 1%| 1069184 13%

» system / Context x1086 3 100664 1% 986248 12 %

» Window / chrome-extension://lhdoppojpmngadmni... 1 56 0% 936840 11%

» (string) x17568 2 902976 11% 903216 11%

» Window / chrome-extension://aiahmmpiobklfepioc... 1 56 0% 488880 6% ~
Retainers =
Object Distance Shallow Size Retained Size
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[x ﬂ . Elements Console Sources Network Performance Memory  Application  » 017 : X
® © | ¥ Summary ¥ Class filter Objects allocated between Snapshot 1 and Snapshot 2 ¥
Profiles Constructor Distance Shallow Size Retained Size
v Detached HTMLTableRowElement x10 3 400 0% 400 0% o
HEAP SNAPSHOTS » Detached HTMLTableRowElement @517323 3 40 0% 40 0%
71%| Snapshot 1 » Detached HTMLTableRowElement @517325 3 40 0% 40 0%
S 1M » Detached HTMLTableRowElement @517327 3 40 0% 40 0%
33;; gsgar\fBShOt 2 Save ) petached HTMLTableRowElement @517329 3 40 0% 40 0%
» Detached HTMLTableRowElement @517331 3 40 0% 40 0%
» Detached HTMLTableRowElement @517333 3 40 0% 40 0%
» Detached HTMLTableRowElement @517335 3 40 0% 40 0%
» Detached HTMLTableRowElement @517337 3 40 0% 0 0%
» Detached HTMLTableRowElement @517339 3 40 0% 40 0% ~
Retainers —
Object Distance Shallow Size Retained Size
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x 4] Elements

® © ¥
Profiles
HEAP SNAPSHOTS

i
iy

iEE:
9

Snapshot 1
8.1 MB

Snapshot 2 Save
8.1 MB

Console Sources Network Performance Memory Application ~ » 017 : X
Summary ¥ Class filter Objects allocated between Snapshot 1 and Snapshot 2 ¥

Constructor Distance Shallow Size Retained Size

v Detached HTMLTableRowElement =10 400 0% 400 0% .

» Detached HTMLTableRowElement @517323 ||

» Detached HTMI TahleRowFlement @517225
Retainers

an_N9% an__No ~

Object Distance Shallow Size Retained Size
v[27] in Array @435833 2 32 0% 1592 0%
»elements in Window / fiddle.jshell.net @377 i 56 0% 117304 1%
»value in system / PropertyCell @435831 3 40 0% 40 0%
»27 in (object elements)[] @516987 3 360 0% 360 0%
»[5] in Detached HTMLTableRowElement @517323 3 40 0% 40 0%
»[1] in Detached Text @263133728 - 0 0% 0 0%
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x 4] Elements
® O | ¥

Profiles

HEAP SNAPSHOTS

Snapshot 1
8.1 MB

Snapshot 2 Save
8.1 MB

Console Sources Network Performance Memory  Application  » 017 : X

Summary ¥ Class filter Objects allocated between Snapshot 1 and Snapshot 2 ¥

Constructor Distance Shallow Size Retained Size

v Detached HTMLTableRowElement =10 3 400 0% 400 0% o
» Detached HTMLTableRowElement @517323 || | i
» Detached HTMI TahleRowFlement @5173225 2 an__ N9% an__ N% ~

Retainers =

Object Distance Shallow Size Retained Size

v[27] in Array @435833 2 32 0% 1592 0%
»elements in Window / fiddle.jshell.net @377 i 56 0% 117304 1%
»value in system / PropertyCell @435831 3 40 0% 40 0%

»27 in (object elements)[] @516987 3 360 0% 360 0%

»[5] in Detached HTMLTableRowElement @517323 3 40 0% 40 0%

»[1] in Detached Text @263133728 - 0 0% 0 0%
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DevTools Allocation Timeline
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Console  Sources Network Performance Memory  Application Security  Audits »

Select profiling type
O Heap snapshot

Heap snapshot profiles show memory distribution among your page's JavaScript objects and related DOM nodes.

@ Allocation instrumentation on timeline

Allocation timelines show instrumented JavaScript memory allocations over time. Once profile is recorded you can
select a time interval to see objects that were allocated within it and still alive by the end of recording. Use this
profile type to isolate memory leaks.

[J Record allocation stacks (extra performance overhead)
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Console  Sources Network Performance Memory  Application Security  » A71

o

be used for long running operations. It provides good approximation of allocations broken down by JavaScript
execution stack.

Select JavaScript VM instance

67.8 MB / 98.8 MB online.sbis.ru
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Summary ¥ C(lass filter Selected size: 38.5 MB

5.00 s 10.00 s 15.00 s 20.00 s 25.00 s 30.00 s
' 500 KB | _ | |
bl bl o Bl

Constructor Distance Shallow Size Retained Size

» Object x18731 4| 1141424 3%| 3615488 9%
P (system) x23108 4 1628896 4% | 1918944 5%

P (closure) x13074 5 769008 2%| 1688200 4%

» Array x7636 4 244352 1%| 1673648 4%

» (array) x9956 6| 1206832 3%| 1267728 3%
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Summary ¥ C(lass filter Selected size: 38.5 MB

5.00 s 10.00 s 15.00 s 20.00 s 25.00 s 30.00 s
500 KB
| YT S P P 1Y O Y T Y A
Constructor istdnee——tShallow Ske Retained Size
» Object x18731 4| 1141424 3%| 3615488 9% .~
P (system) x23108 4 1628896 4% | 1918944 5%
» (closure) x13074 5 769008 2% 1688200 4%
» Array x7636 4 244352 1%| 1673648 4%
» (array) x9956 6| 1206832 3%| 1267728 3% _
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Summary ¥ Class filter Selected size: 734 KB

5.00s 10.00 s I I 15.00 s 20.00 s 25.00 s 30.0¢
500 KB | : || : | I Al v
R TY % R Y VP 1 | 1

Constructor Distance Shallow Size Retained Size

» (system) x2811 5 193872 0% 216360 1%
» r.constructor x207 14 14136 0% 196824 0%
» (closure) %2011 12 118256 0% 190120 0%
» Array x955 13 30560 0% 182120 0%
» (array) x1107 9 131856 0% 138608 0%
» system / Context x396 13 26400 0% 59184 0%
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Summary ¥ Class filter Selected size:}]734 KB

5.00s 10.00 s I I 15.00 s 20.00 s 25.00 s 30.0¢
500 KB ' : || 5 i | |

R Y Y O o 1 [ [

Constructor Distance Shallow Size Retained Size
» (system) x2811 5 193872 0% 216360 1%
» r.constructor x207 14 14136 0% 196824 0%
» (closure) %2011 12 118256 0% 190120 0%
» Array x955 13 30560 0% 182120 0%
» (array) x1107 9 131856 0% 138608 0%
» system / Context x396 13 26400 0% 59184 0%
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Summary ¥ Class filter

Selected size: 734 KB

10.00 s I

5.00s 15.00 s 20.00 s 25.00 s 30.0(

500 KB
- ..l.JlIlI.LIA_L_-L SISl I_IILIJ»._A-IJ?_J.ILL_LI_I .Jll., R A -.hl.L el Mewlio o |

Constructor Distance Shallow Size Retained Size
» (system) x2811 5 193872 0% 216360 1%
» r.constructor x207 14 14136 0% 196824 0%
» (closure) %2011 12 118256 0% 190120 0%
» Array x955 13 30560 0% 182120 0%
» (array) x1107 9 131856 0% 138608 0%
» system / Context x396 13 26400 0% 50184 0%
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hitps://heapviz.com/ Tom Lagier
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https://heapviz.com/
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NHCTPYMEHTHI

> OucneTtyep npoueccoB Chrome
> DevTools Memory Allocation 1 Heap Snapshot

> chrome://[tracing + memory-infra
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CueHapun

AHanus namaT



OpenmMBOpPK A1 aBTOTECTOB

AHanus namaTu



OpenmMBOpPK A1 aBTOTECTOB



OpenmMBOpPK A1 aBTOTECTOB

[=]:F% = =] 7 N * sea lantern - Mopckol choHapb
' )il sealant - repmMeTuK
[ Sealant*

https://github.com/saby/Seal ant

112


https://github.com/saby/SeaLant

from selene.driver import SeleneDriver
from selenium.webdriver import Chrome
from selene.support.conditions import have

driver = SeleneDriver.wrap(Chrome())
driver.get('http://todomvc4tasj.herokuapp.com")

def test selene _demo():
tasks = driver.all("#todo-1list>11i")
for task text in ["1", "2", "3"]:
driver.element("#new-todo").set value(task text).press enter()
tasks.should(have.texts("1", "2", "3"))



from selene.driver import SeleneDriver
from selenium.webdriver import Chrome

from selene.support.conditions import have
from sealant import Sealant

driver = SeleneDriver.wrap(Chrome())
driver.get("http://todomvc4tasj.herokuapp.com")
sl = Sealant("localhost”, 9221)

@sl.memory leak()
def test selene _demo():
tasks = driver.all("#todo-1list>1i")
for task text in ["1", "2", "3"]:
driver.element("#new-todo").set value(task text).press enter()
tasks.should(have.texts("1", "2", "3"))



YT1euka namatun: +673 Kb

> DOM nodes: +1033
> event listeners: -2

> local.storage: %)

> http cache: +4303

> window.config: +10
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( > Chrome Devtools i
Protocol
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Puppeteer

Se

Chrome Devtools i

Protocol
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Puppeteer

( ) Chrome Devtools i
Protocol

Se
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Puppeteer

000
( ) Chrome Devtools i '
Protocol

Se
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Puppeteer

( ) Chrome Devtools i
Protocol

https://chromedevtools.github.io/devtools-protocol/1-3/

Se
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https://chromedevtools.github.io/devtools-protocol/1-3/

) ‘@l \/ . . c
q _— ’
! 9
PPN

TecT dpenmMBOpK
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" 0
~ A

Tect PpenmBopK

Chrome 63 - MHOIo KInMEHTOB NpPU oTnagke
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- 1] & _— —_— .
{ I
~ A

TecT dpenmMBOpK

Sealant
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- 1] & _— —_— .
{ I
~ A

TecT dpenmMBOpK
\\ N
XOCT : MOPT

Sealant

124



- 1] & _— —_— .
{ I
~ A

TecT dpenmMBOpK

HeapProfiler.enable

Sealant

125



- 1] & _— —_— .
{ I
~ A

TecT dpenmMBOpK

Sealant
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“@-’ CDP -
o v, vV _CPF 0 .
» ¢
PN

TecT dpenmMBOpK

HeapProfiler.collectGarbage

Sealant
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“@-’ CDP -
o v, vV _CPF 0 .
» ¢
PN

TecT dpenmMBOpK

HeapProfiler.takeHeapSnapshot

Sealant
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- 1] & _— —_— .
{ I
~ A

TecT dpenmMBOpK

Sealant
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@ \@r . c
> VEERY — (1
| I ]
A A

TecT dpenmMBOpK

Sealant

. Snapshot
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@ \@r . c
> VEERY — (1
| I ]
A A

TecT dpenmMBOpK

O0BLEM NamMaTn

Sealant

. Snapshot
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Pa3zmMep Ky4n oT 3aMepa K 3amepy, Kb
1400
= DA3MEP Ky4Wu
1200
1000
800
600
400
200

% ) 4 6 8 10

3amepebl 15



Pa3smMep Ky4du OoT 3aMepa K 3amepy, Kb

1150 === pa3mep Ky4u
1100
1050
1000
950
900

850
0 2 4 6 8 10

3amepbl
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Pa3mMep Ky4dn OoT 3aMepa K 3amepy, Kb

-== TpeHpg o
m—— DA3MEP KY4U

1150
1100
1050
1000
950
900
850

0 2 4 6 8 10
3amMepbl
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from selene.driver import SeleneDriver
from selenium.webdriver import Chrome

from selene.support.conditions import have
from sealant import Sealant

driver = SeleneDriver.wrap(Chrome())
driver.get("http://todomvc4tasj.herokuapp.com")
sl = Sealant("localhost”, 9221)

@sl.memory leak()
def test selene _demo():
tasks = driver.all("#todo-1list>1i")
for task text in ["1", "2", "3"]:
driver.element("#new-todo").set value(task text).press enter()
tasks.should(have.texts("1", "2", "3"))



YT1euka namatun: +673 Kb

> DOM nodes: +1033
> event listeners: -2

> local.storage: %)

> http cache: +4303

> window.config: +10
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Tenep | BOOPY>XEHbI!






«Te4yb» MOXeT nobon cueHapun
4 < 2 H




CueHapumn yTeyek

140



CueHapumn yTeyek

> “Huyero He nogenaewb’
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Ob6bLEM NamsaTHn

microsoft.com, IE 10

g @,\@'—“@/\

Bpewms

142



Ob6bLEM NamsaTHn

microsoft.com, IE 10

Bpewms

143












LleneBoe gencrteune + obpartHoe OencTBue
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CueHapumn yTeyek

> “Huyero He nogenaewb’

> Tanmepsbl n cobbITUSA

148



CueHapumn yTeyek

> “Huyero He nogenaewb’
> Tanmepsbl n cobbITUSA

> BbinonHaemMble A4EUCTBUA
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Linknnyecknn cueHapuin - nocneanoBaTenbHOCTb
ONEeVNCTBMN, KOTOpas MHOro pa3 noBropseTcs 6es
nepesarpys3ku cTpaHuLbl
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dunbTpyem no ceccuu

3anpochbl 13
access.log

-
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dunbTpyem no ceccuu
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dunbTpyem no ceccuu

g
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Haxoaum rpynny 3anpocoB C O4HOW CTPaHMULUbI
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Haxoaum rpynny 3anpocoB C O4HOW CTPaHMULUbI

TyT oTKpbIBanach
HOBas CcTpaHuua
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Haxoaum rpynny 3anpocoB C O4HOW CTPaHMULUbI

TyT oTKpbIBanach
HOBas CcTpaHuua
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Bblaendem noBTopAlOLWMECS rpynnbl 3anpoCcoB

AHHOTUpPOBaHHbIe CYy(h(PUKCHbIE
AepeBbsi: 0COOEHHOCTU
peanusauum

Mwuxaun [lyoos, EkatepnHa YepHsik
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Bblaendem noBTopAlOLWMECS rpynnbl 3anpoCcoB
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Bblaendem noBTopAlOLWMECS rpynnbl 3anpoCcoB

(R1; R2; R3)

(R1; R2; R3)
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PeBepCUHXUHNPUHT

https://online.sbis.ru/carry.html

R1 = Payment.GetLastOnError
R2 = Sale.Pay
R3 = Payment.Carry

160


https://online.sbis.ru/carry.html

PeBepCUHXUHNPUHT

https://online.sbis.ru/carry.html

R1 = Payment.GetLastOnError :> «Onnata ToBapa B Kacce»
R2 = Sale.Pay

R3 = Payment.Carry
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https://online.sbis.ru/carry.html

Toro

162



Toro

> CoTHu TectoB B Cl
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Toro

> CoTHM TecTOB B Cl

> Haxogumble owindku ¢ 0 4O AecATKOB 3a BEPCUIO
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Toro

> CoTHM TecTOB B Cl
> Haxogumble owindku ¢ 0 4O AecATKOB 3a BEPCUIO

> ABTOMaTU3aUnAa aHann3a cepBepHoro JS 3a 2 gHA
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> 3abupaem Sealant:

http://github.com/saby/sealant/

> Haxoaum UuKnu4veckue CueHapuum

> [Tnwem aBTOTECTbI

NMpoBepun ceBoeé
NMPUIOXXEeHUE Ha YTeYKH
namMaTn? 166



http://github.com/saby/sealant/
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