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3 3aMepbl NPOUN3BOANTENBHOCTU;
U2 MeanLMHCKUE TalMepbl;
~ aKUMWN N KOTUPOBKMW;

nepuopa nonypacnaga uesmsa Ha ASC.



JavaScript?

> () 3aMepbl NPOUN3BOANTENBHOCTU;




3afadva

MOKa3blBaTb Yepes3 3aaHHOE M0Jib30BaTes1IeM BpeM4 rnoriari

C HAaNOMWHAJIKON, YTO BPEMS MPOLLJIO.



const ms = await getTime();
setTimeout(showPopup, ms);



" NN ) HolylS

~$ git commit -m 'Who cares?'

~$ git push




Cnacmbo 3a BHMaHume!






3aja4va

NMNOKa3blBaTb Yepes3 3agaHHoOe MNOoJib30BaTe/ieM BpeM4 rnoriari

C HAaNOMWHAJIKON, YTO BPEMS MPOLLJIO.
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3aja4va

NMOKa3biBaTb YEPE3 3alaHHOE MO0J1Ib30BaTeJ/iIEM BpeEMA nonan C

HaNOMMHANKOMN, YTO BPEMS NMPOLLJIO.
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ANropnt™m @2

1. Mony4nTb TEKyLLEE 3HAYEHNE BPEMEHW.
2. OTMepuTb NPOMEXYTOK BPEMEHU OT TEKYLLErO 3HAYEHUS.
3. Nokas3aTtb nonan.

12



BpemM4
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«BpemMs NCTeKNO»
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Fi% 1. A obere Platine. A, untere Platine, A‘ Briicke der Unruhe. A’/ Briicke der Hemmung. B Pfeiler der Platine.
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k Steg der Unruhe. L Unruhe. [ Achfe der Unruhe. ! Kompenfationsgewichte. [ Regulierfchrauben. M Spirale.

19



20

Quartz clock


https://en.wikipedia.org/wiki/Quartz_clock



https://en.wikipedia.org/wiki/Atomic_clock

# GPS

22



1 cekyHOa

— Bpems, paBHoe 9 192 631 770 nepunoaam nsnyyeHus,
COOTBETCTBYIOLLEro nepexoay Mexay AByMs CBEPXTOHKUMMU
YPOBHSAMW OCHOBHOIO COCTOSAHMSA aTOMa Le3mna-133.
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JavaScript &
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set | Imeout
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. He yactb ECMASCript
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setTimeout(callback], delay], ...args]])
Added in: v0.0.1
e callback <Function> The functionto call when the timer elapses.
e delay <number> The number of milliseconds to wait before calling the callback.Default: 1.
e ...args <any> Optional arguments to pass when the callback is called.
e Returns: <Timeout> for use with clearTimeout ()

Schedules execution of a one-time callback after delay milliseconds.


https://nodejs.org/api/timers.html#timers_settimeout_callback_delay_args

5% When delay is larger than 2147483647 or less than 1, the delay will be
set to 1. Non-integer delays are truncated to an integer.

== Korga 3agep>kka 6onblue 2147483647 nnvt MeHbLUe 1, 3HaYEHUE
3a[ePXKKM ycTaHaBnmBaeTcs B 1. He-uenble 3apep>xkm obpesatoTcs

N0 uenbix.
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2147483647 cekyHL,
24 8551348 oH4
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void Shell: :SetTimeout(const v8::FunctionCallbackInfo<v8::Value>& args)

by

Isolate* isolate = args.GetIsolate();
args.GetReturnValue().Set(v8: :Number: :New(isolate, 0));

if (args.Length() == || largs[@]->IsFunction()) return;
Local<Function> callback = args[@].As<Function>();
Local<Context> context = isolate->GetCurrentContext();
PerIsolateData: :Get(isolate)->SetTimeout(callback, context);

void PerIsolateData::SetTimeout(Local<Function> callback,

Local<Context> context) {
set_timeout callbacks .emplace(isolate , callback);
set_timeout contexts .emplace(isolate , context);

30

github.com/v8/v8



https://github.com/v8/v8/

bool Shell: :CompleteMessageLoop(Isolate* isolate) {
auto get_waiting_behaviour = [isolate]() {
base: :MutexGuard guard(isolate_status_lock_.Pointer());
DCHECK_GT(isolate_status_.count(isolate), 0);
bool should wait = (options.wait_ for background tasks &&
isolate->HasPendingBackgroundTasks()) ||
isolate_status_[isolate] ||
isolate_running_streaming_tasks_[isolate] > 0;
return should_wait ? platform::MessageLoopBehavior: :kWaitForWork
: platform: :MessageLoopBehavior: :kDoNotWait;
s

return ProcessMessages(isolate, get waiting behaviour);

31



while (true) {
// Kpy4y-Bep4yy, TaCKW BbINOJHUTb XO4Yy

//

bool ran_set timeout = false;
if (!RunSetTimeoutCallback(isolate, &ran_set _timeout)) {
return false;

if (!ran_set _timeout) return true;

32
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@jaffathecake


https://www.youtube.com/watch?v=cCOL7MC4Pl0

Node.js 15.0.0

const { setTimeout } = require('timers/promises’');

async function myPromise(delay) {
await setTimeout(delay);
return new Promise((resolve) => {
resolve({
data: 'The data from ${delay} ms delay’,

1)
1)

34

Node.js documentation



https://nodejs.org/api/timers.html#timers_timerspromises_settimeout_delay_value_options

. Stability: Experimenta
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e
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ECMAScript® Language Specification


https://262.ecma-international.org/5.1/#sec-15.9.5

const currentDate = new Date();
const timestamp = currentDate.getTime();

// OR (IE9+)

const timestamp = Date.now();
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double JSDate: :CurrentTimeValue(Isolate* isolate) {
if (FLAG_log_internal_timer_events) LOG(isolate, CurrentTimeEvent());
if (FLAG_correctness fuzzer suppressions) return 4.2;

// According to ECMA-262, section 15.9.1, page 117, the precision of
// the number in a Date object representing a particular instant in
// time is milliseconds. Therefore, we floor the result of getting

// the 0S time.

return std::floor(V8: :GetCurrentPlatform()->CurrentClockTimeMillis());
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double DefaultPlatform: :CurrentClockTimeMillis() {
return base::0S::TimeCurrentMillis();

double OS::TimeCurrentMillis() {
return Time: :Now().ToJdsTime();

40



// WIN

Time Now() {
// ..

// Determine current time and ticks.
TimeTicks ticks = GetSystemTicks();
Time time = GetSystemTime();

/] .
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// POSIX

Time Time: :Now() {
struct timeval tv;
int result = gettimeofday(&tv, nullptr);
DCHECK_EQ(©, result);
USE(result);
return FromTimeval(tv);
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Datelime under the hood,
Andrey AKInshin

43


https://aakinshin.net/posts/datetime/

; gettimeofday

0x00000034£408c2d4 :
0x00000034£408c2db :

mov
callg

SOXELffffff 600000, %rax
*%rax

44




vsyscall, vDSO
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https://lwn.net/Articles/446528/

System calls in the Linux
kernel. Part 3.

46


https://0xax.gitbooks.io/linux-insides/content/SysCall/linux-syscall-3.html

System Time

47


https://en.wikipedia.org/wiki/System_time

CrnKep MOXET HaBpPaTb, MOTOMY YTO

He &
CBapPLLY

BNSAETCS OMMNOMNPOBAHHBLIM
KOM. BocnpuHmmanmTe GaHTasnm

CrinKe

0a C Pa3yMHOW goneu KPpUTUKN.

[loknag He aBnaeTcd nyonm4Hom

odpepTon. Bbl BUOMNTE CBOW HOC MPAMO

cemyac.
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10 MI'u

10 000 000
KonebaHuM B CEKYHAOY
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10 000 000 koneba

1 cekyHOa

J

HU/I
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2 VHDL

53



Input A

Clk-

FF

— Output

nRst
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entity D_FF is
PORT(
Input, Clk: in std_logic;
Output: out std_logic
)3
end D_FF;

architecture behavioral of D_FF 1is
begin
process(Clk)
begin
if(Clk="1"'" and CLk'EVENT) then
Output <= Input;
end if;
end process;
end behavioral;

55

VHDL Code for Flipflop - D, JK, SR, T



https://allaboutfpga.com/vhdl-code-flipflop-d-t-jk-sr/

Clock rising edges

20 ns 40 ns 60 ns 80 ns
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PeakTmHoOe
NpOorpaMmmMmMpoOBaHMe
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overclocking X,
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3aMepbl BPEMEHU —
ObICTPbIE %
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https://meltdownattack.com/

Processor Cache L1 | | Cache L2 | | Memory

. : . :

! Fetch the value of & ! ! !

L -] 1 1

] 1 1 1

| Mo value stored (MISS) | : :

. : : :

I Fetch the value of A 1 1 1

L ] .I 1

1 1 1 1

] 1 1 1

i Mo walue stored (MISS) i N

. : : :

X Fetch the value of A ! ! I-JI

1 1 1 1

1 1 1 1

i Return the value of & i i

. : : :
Processor Cache L1 | | Cache L2 | | Memory

62

CPU cache


https://en.wikipedia.org/wiki/CPU_cache

bpay3epHoe
paclVpeHme &
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3aja4va

NMNOKa3blBaTb Yepes3 3agaHHoOe MNOoJib30BaTe/ieM BpeM4 rnoriari

C HAaNOMWHAJIKON, YTO BPEMS MPOLLJIO.

65



const start = Date.now();
const timeout = 15000;

function check() {
const now = Date.now();
if (now - start > timeout) {
showPopup();
} else {
setTimeout(check, 1);

setTimeout(check, 1);
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function sleep(milliseconds) {
const date = Date.now();
Let currentDate = null;
do {
currentDate = Date.now();
} while (currentDate - date < milliseconds);

sleep(15000);
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Web Worker

70



// worker.js

Let time = Date.now();
const start = time;

while (true) {
if (Date.now() - start > 15000) {
postMessage( 'killme');
break;
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// main.js

function go() {
const worker = new Worker('/worker.js');

worker.onmessage = message => {
if (message.data === 'killme') {
worker.terminate();

72



=

MinskJS

Jlornpyem TpaH3akumun

const start = Date.now(); /7 1550000000000
transaction();

const finish = Date.now(); // 1549999999000

log( " Tpausakuma pnunace ${finish - startImc’); // Tpawsaxkums panunace =1000Mc

a BpemeHu / BUkTogiX@MsKoB

LOVATA SPACE_



https://www.youtube.com/watch?v=Dylf_bfg6qg

NTP Daemon

Network Time Protocol (NTP) daemon

/74



http://doc.ntp.org/4.1.0/ntpd.htm

W Bpems Yacoeoi nosc  “achbl

@opMaThl 0aT U BpeMEeHM 3a0aK0TCA B NaHend «A3biK U permoH».  OTKPBITE €A3bIK U PErHOH»...

OocTynHbl 06HOBNEHHbIe AaHHbIe YacoBbix NoAcos. OHWM ByayT yCTaHOBNEHbI NPpH cneayioLeit nepesarpyske.
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CTpaHbl 1 TEPPUTOPUN, NPUMEHAIOLLMUE NEeTHEeEe BPEMA [ npasuts | npasuTs koA |

lNprBeneHbl cBeaeHUA o cocToAHMIo Ha 2019 rog — 63 rocynapcTtea 1 10 TeppMTopmﬁ[55].

& AsctpanuAl®tl o =m Mpernanaunal>®l o 5% CeBepHaA MakeaoHWUA o == CupuA
= ABCTpUA ¢ = [peumn ¢ ' | ManbTa o wmm CnoakuA
Ei= AnaHackwe ocTpoBa o B= ManuA o BB Mekcukal®®l o gmm CrioBeHuA
I An6anva o >< [xepcu « B*N MongasviA o B= C|IIALE]
'8 AHnoppa o 5 W3paunb o B \iohako . Tepkc n Kalikoc
P baramckue OcTtpoBa * BE= VoppaHuna ¢ = Hunpepnaxab o ol ToHra
I I Genbrva e == WpaH . Hoeaa 3enanaua o EE Vi(nayHal56]
Bepmyapl o 0§ N WpnanannA « 2= Hopeerua * == Qapepckue ocTpoBa
mm Bonrapua ¢ = WcnanuA . OcTtpoB MaH . Ddnoxm
K.l bocHuAa v MepuerosuHa o | | Utanua e == lNMaparBawn o wf= DVHAAHOMA
: BaTukaH o I+ Kanapals® * wum Monbwa o | ] ®paruuna
Si= BenukobputaHua o « Kunp . MNopTtyranua o == Xopsatuna
— BeHrpuna . Pecny6nunka Kocoso * | I PymbiHuA * EN YepHoropuA
EN Mavtu o B= Ky6a e E= CAOP o Dl Yexva
BN [epmaHuA o == JlatBuA * E Cawmoa o P Unnl5®
== [epHCH o i JlusaH e g, Can-MapumHo . H Lseruapua
=i MMbpanTtap * mm /IuTBa o ¥4 Cen-lNbep n Mukenox « o= lWBeuvn
E= lNocynapctso ManectmHa o Bl /luxTeHwTehH » /M@ Cepbun o B OCcTOHMA

o 0 Jllokcembypr

Daylight saving time



https://en.wikipedia.org/wiki/Daylight_saving_time

performa

Nnce

77



void Shell::PerformanceNow(const v8::FunctionCallbackInfo<v8::Value>& args) {
if (i::FLAG_verify predictable) {
args.GetReturnValue().Set(g_platform->MonotonicallyIncreasingTime());
} else {
base: :TimeDelta delta =
base: :TimeTicks: :HighResolutionNow() - kInitialTicks;
args.GetReturnValue().Set(delta.InMillisecondsF());

/8
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DEFINE BOOL(verify predictable, false,
"this mode is used for checking that V8 behaves predictably")

const base::TimeTicks Shell::kInitialTicks =
base: :TimeTicks: :HighResolutionNow();

TimeTicks TimeTicks::HighResolutionNow() {
return TimeTicks: :Now();



//
//
//
//
//

We use timeGetTime() to implement TimeTicks::Now(). This can be problematic
because it returns the number of milliseconds since Windows has started,
which will roll over the 32-bit value every ~49 days. We try to track
rollover ourselves, which works if TimeTicks::Now() is called at least every
48.8 days (not 49 days because only changes in the top 8 bits get noticed).



QPC —
QueryPerformanceCounter
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https://docs.microsoft.com/en-us/windows/win32/api/profileapi/nf-profileapi-queryperformancecounter

DOMHighResTimeSta

mp

82



https://developer.mozilla.org/en-US/docs/Web/API/DOMHighResTimeStamp

The time, given in milliseconds, should be accurateto 5 us
(microseconds), with the fractional part of the number indicating
fractions of a millisecond.
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https://meltdownattack.com/

85

To offer protection against timing attacks and fingerprinting, the
precision of time stamps might get rounded depending on browser
settings. In Firefox, the privacy.reduceTimerPrecision preference is
enabled by default and defaults to 20 ys in Firefox 59; in 60 it will be

2ms .

In Firefox, you can also enable privacy.resistFingerprinting, the
precision will be 100ms or the value
of privacy.resistFingerprinting.reduceTimerPrecision.

microseconds , whichever is larger.



https://developer.mozilla.org/en-US/docs/Web/API/DOMHighResTimeStamp#reduced_time_precision

// reduced time precision (2ms) in Firefox 60
event.timeStamp

// 1519211809934

// 1519211810362

// 1519211811670

//

// reduced time precision with "privacy.resistFingerprinting’
event.timeStamp;
// 1519129853500
// 1519129858900
// 1519129864400

//



requestAnimationkra

me

87



The callback function is passed one single argument,

a DOMHighResTimeStamp similar to the one returned

by performance.now() ,indicating the pointin time

when requestAnimationFrame() startsto execute callback
functions.

88
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2012 —
requestAnimationkFrame API:

now with sub-millisecond
orecision


https://developers.google.com/web/updates/2012/05/requestAnimationFrame-API-now-with-sub-millisecond-precision

90

FrameRequestCallbackCollection: :CallbackId

FrameRequestCallbackCollection: :RegisterFrameCallback(FrameCallback* callback) {
FrameRequestCallbackCollection: :CallbackId id = ++next_callback_id_;
callback->SetIsCancelled(false);
callback->SetId(id);
frame callbacks_ .push back(callback);

DEVTOOLS_TIMELINE TRACE_EVENT_INSTANT("RequestAnimationFrame",
inspector animation_frame event: :Data,
context_, id);
probe: :AsyncTaskScheduledBreakable(context , "requestAnimationFrame",
callback->async_task_id());
return id;

github.com/chromium/chromium



https://github.com/chromium/chromium/blob/master/third_party/blink/renderer/core/dom/frame_request_callback_collection.cc

const timeout = 15000;
let start;

function check(timestamp) {
if (start === undefined) {
start = timestamp;

by

const elapsed = timestamp - start;

if (elapsed < timeout) {
window.requestAnimationFrame(check);
} else {
showPopup();

window.requestAnimationFrame(check);

21



Kak BbIOpaTh?

? Hy>HO TOYHO?
performance.now, requestAnimationFrame.

? ToYyHOCTb He Ba)XHa?
Date.now, setTimeout.

? Hy>XeH KOHTpO/b?
CepBep

92



Long polling

93



WebSockets

94



OK30TKMKa *
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CSS-aHmma

LI/
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.animation.active {
animation-duration: 1s;
animation-name: some;
animation-iteration-count:

@keyframes some {
from { opacity: @ }
to { opacity: 1 }

1000;

97
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const animation = document.querySelector('.animation');
let iterationCount = 0;

animation.addEventListener('animationstart', () => { });

animation.addEventListener('animationiteration', () => {
iterationCount++;

1)

animation.addEventListener('animationend', () => { });

animation.classList.toggle('active');



Web Animations AP

99



function ownSetTimeout(callback, duration) {
const div = document.createElement('div');
const keyframes = new KeyframeEffect(div, [], {
duration,
iterations: 1

1)

const animation = new Animation(
keyframes,
document.timeline

)3

animation.play();

animation.addEventListener('finish', () => {
callback();

3)s

100

4 KpeaTUBHbIX NOAX04a K U3MEPEHUIO BPEMEHU B 6pay3epax



https://habr.com/ru/company/ruvds/blog/489818/
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https://caniuse.com/web-animation

102

BOeo
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var video = document.createElement('video');
await video.play();

// wait ...
console.log(video.currentTime);

O



YBeaoomieHme



105

bpay3ep 3KOHOMHbIN &)
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OnTMmM3aLUnm B GOHe “\,



https://developer.mozilla.org/en-US/docs/Web/API/Page_Visibility_API#policies_in_place_to_aid_background_page_performance

107

Page Lifecycle API


https://developers.google.com/web/updates/2018/07/page-lifecycle-api

108

COCTOSAHMSA CTPAHWL

Active &
Passive ¢
Hidden ¢
Frozen &
Terminated &
Discarded X
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Page Freezing Opt-In
and Opt-Out



https://chromium.googlesource.com/chromium/src/+/HEAD/chrome/browser/performance_manager/docs/freezing_opt_out_opt_in.md

110

Heuristics for Freezing &
Discarding



https://docs.google.com/document/d/1QJpuBTdllLVflMJSov0tlFX3e3yfSfd_-al2IBavbQM/edit

111

He dpn3nT, ecnu ...

Nrpaet ayano

Ncnonb3yetcas WebRTC
O6bHoBngaeTcs title nnn dpaBmkoHka (&
[TokasbiBaeTcs alert

OTtnpaBnseTcsa NyLw-HOTUPUKALMA
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const audio = new Audio('path/to/sound');

if (typeof audio.loop == 'boolean') {
audio. loop = true;
} else {

myAudio.addEventListener('ended', function() {
this.currentTime = 0;
this.play();

}, false);

audio.play();



114



https://developer.mozilla.org/en-US/docs/Web/Media/Autoplay_guide

115

Wake Lock AP



https://web.dev/wakelock/

116

Llet wakeLock = null;
const requestWakelLock = async () => {
try {
wakeLock = await navigator.wakeLock.request();
} catch (err) {
console.error(  ${err.name}, ${err.message}’ );

35

await requestWakeLock();

window.setTimeout(() => {
wakeLock.release();
wakeLock = null;

}, 5000);



117

const handleVisibilityChange = async () => {
if (wakeLock !== null &&
document.visibilityState === 'visible') {
await requestWakeLock();

35

document.addEventListener(
'visibilitychange',
handleVisibilityChange
);
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https://caniuse.com/wake-lock

119

Push Notifications



https://developers.google.com/web/ilt/pwa/introduction-to-push-notifications

120

Web USB AP


https://wicg.github.io/webusb/

byaylliee



Currently “performance.now() and related timestamps are coarsened
based on site isolation status. This change will align their coarsening
based on cross-origin isolation capability, regardless of platform. That
would decrease their resolution on desktop from 5 microseconds to 100
microseconds in non-isolated contexts. It would also increase their
resolution on Android from 100 microseconds to 5 microsecondsin
cross-origin isolated contexts , where it's safe to do so.

122



https://groups.google.com/a/chromium.org/g/blink-dev/c/k6M3HJiqmkE/m/zgaVyKfnAwAJ

12

& mozilla / standards-positions @ Watch v 105 Yy Star 274 % Fork 42

<> Code Q@ Issues 110 1% Pull requests '3 (® Actions [T Projects © Security |~ Insights

Aligning high-resolution timer granularity to cross-origin isolated capability #502

@ Open yoavweiss opened this issue on Mar 17 - 1 comment

Assignees

w@h yoavweiss commented on Mar 17 « edited ~ ® -

No one assigned

Request for Mozilla Position on an Emerging Web Specification

Labels
* Specification Title: HR-Time
* Specification or proposal URL: https://w3c.github.io/hr-time/#dfn-current-high-resolution-time i
e Caniuse.com URL (optional):
¢ Bugzilla URL (optional): Projects
* Mozillians who can provide input (optional): @annevk, @tomrittervg None yet
Other information Milestone

We recently changed the HR-time spec to better align its resolution clamping with cross-origin isolated capability. Ll

For Chromium, that means that it would be reducing its resolution in non-isolated contexts (regardless of the platform's site- el e

isolation status) to 100 microseconds, and increasing it in cross-origin isolated contexts (even in platforms without site-
Successfully merging a pull request may close

isolation, e.g. Android) to 5 microseconds. e
this issue.


https://github.com/mozilla/standards-positions/issues/502

124

L ock Screen AP



https://github.com/WICG/lock-screen/blob/main/README.md

125

Chrome Status:
INntent to Prototype *\



https://groups.google.com/a/chromium.org/g/blink-dev/c/006tkVwj1yw/m/7i4d1XXiBQAJ

126

Temporal &


https://tc39.es/proposal-temporal/docs/

QEN/E)O0eHb3/® 10:35 /4 3an 1

127

sing Temporal

Building futuristic JavaScript applications u



https://holyjs-piter.ru/2021/spb/talks/18jsdhfvmqgthre7enacdg/

128

Temporal.now
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const timeStamp = Temporal.now.instant();

// Timestamp in Milliseconds
timeStamp.epochMilliseconds;

const duration = Temporal.Duration.from({
hours: 130,
minutes: 20

1)

duration.total({ unit: 'seconds' 3}); // => 469200
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Status?
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https://github.com/tc39/proposals#stage-3

132


https://t.me/webnya

Hanocneanok
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Time you enjoy wasting,
Was not wasted.

John Lennon




Cnacmbo 3a BHMMaHme!



https://mefody.dev/talks/wait-for-minute/
https://twitter.com/dark_mefody
mailto:n.a.dubko@gmail.com

