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KTO ObiCcTpee?

Buktop XoMsKOB, NporpaMMuncT




BBenoeHue



-

https://bun.sh/

08.09.2023 Bun 1.0

~800 bugs, 3 crashes, 1 mem leak
"improves reliability of fetch()"

"fixes an 8x perf regression to Bun.serve()"

01.04.2024 Bun 1.1


https://bun.sh/

-

* NakeTHbIN MeHeaXep
® paHTanUM
e baHOnNep



Server-side rendering React
HTTP requests per second (Linux x64)

71,375

38, 445

Bun Deno.serve() Node.js
V1.1 v1.42.1 AWA

14,525




Node.js:

const App = () => (
<html>
<body>
<h1l>Hello World</h1l>
</body>
</html>
);

Deno n Bun:

const App = () => (
<html>
<body>
<hl>Hello World</hl>
<p>This is an example.</p>
</body>
</html>
);



e Node.js: renderToPipeableStream()
e Denon Bun: renderToReadableStream()



e Node.js: http.createServer(),
e Deno n Bun: ceon . serve(),



e Node.js n Deno: B oTBeTE [Ba 3arosioBkKa
Content-Type, Cache-Control

e Bun: oonH 3aronoBok
Content-Type



e Node: 3aronoBku co3pgatotca B JS "Ha neTy”
(megamorphic IC, slow)
e Bun, Deno: 06beKkT 3arosioBKoB co3aaH oauH pa3
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Server-side rendering React
HTTP requests per second (Linux x64)

71,375

38, 445

Bun Deno.serve() Mode.js
V1.1 v1.42.1 21.7.1

14,525
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SSR React

RPS

A

Node.js 14,525

X

Bun /1375 bx
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SSRReact
HaknapgHble pacxoabl Ha 1 3anpoc

TS A
Node.js 69
Bun 14 5x-55
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beHUYUMapKu ns nHeTta
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OaHu n te xe "hello, world"
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© "MNaTbI aneMeHT"
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KnuneHTcKue cueHapun

e [lakeTHble MeHea>Xepbl
o CLI-nHcTpyMeHThl (ESLint, precommit etc.)



Ha 4YéM namepsio

e MacBook Pro 16, Apple M1 Pro,

8 npounssoanTenbHbiX aaep Ha 3.2 [Ty,

2 9HeproaddekTuUBHbIX gapa Ha 2.06 [Ty
e MacBook Pro 16, Intel i/,

6anep 26Ty
e Windows n Windows WSL He namepsan
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Yem namepsgio: time

e BCTPOEeHHasa bash time
e BCTpoeHHasa zsh time
e /usr/bin/time
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time some_command
some_command 45s user 50s system 190% cpu 50 total
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Yem namepsato: hyperftine

brew install hyperfine
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hyperfine ——warmup 3 'sleep 1°'

Benchmark 1:
Time (mean

Range (min ..

Benchmark 2:
Time (mean

Range (min ..

Summary

sleep 1 ran

sleep 1
+ 0):
max) :

sleep 2
+ 0):
max) :

1.006 s

'sleep 2'

-

1.002 s ..

2.009 s

-

2.006 s ..

2.00 £ 0.00 times faster than

0.002
1.008

0.001
2.010

sleep 2

[User:
10 runs

[User:
10 runs

0.001 s

0.001 s
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[lakeTHble MeHep)Kepbl

Bun
pnpm | 17x slower
npm 29x slower

Yarn 33x slower

Installing dependenc

g

b}

romc

ache for a Remix app.

0@.365

06.445

1@.58s

12.08s
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3 cLeHapwus

Kaw nokdaun node_modules

nepsas ycTaHOBKa = e e
nepeycTaHOBKa v v e
Bannpaums v v v
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e everything yxe ygpanunu

e bloater cTapbii, He cTaBUTCH

e cBou package.json tinyurl.com/4jut2dj8
35 dependencies n 48 devDependencies

e ~1660 naketos, 3100..3800 package.json
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https://tinyurl.com/4jut2dj8

A H A H A H

R

Bun

nepBas YCTaHOBKa
bun pm cache rm && time bun install
2,23s user 7,30s system 47% cpu 20,174 total

BTOpasa nepBass YCTaHOBKaA
bun pm cache rm && rm -rf node_modules && time bun install
1,44s user 13,90s system 103% cpu 14,827 total
nepeycTtaHOBKa

rm —rf node_modules && time bun install

0,01s user 2,92s system 79% cpu 3,712 total

Banunpauuns
time bun install
0,02s user 0,00s system 39% cpu 0,217 total
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bun install ——backend=copyfile

3amMeasieHne B cueHapum "nepeyctaHoBKa"
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——yarn wim -y

[lononHnTenbHbIN yarn-coBMeCTUMBbIN JTOKPaWU

3amMenneHusa HeT
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https://bun.sh/guides/install/yarnlock

e R +

A H

NPM8-9-10

nepBas yCTaHOBKa
npm cache clean ——force && time npm install
45,10s user 15,88s system 37% cpu 2:42,19 total

nepeycTaHoOBKa
rm —rf node_modules && time npm install
18,555 user 10,31s system 123% cpu 23,404 total

BanunpgaLuns
time npm install
2,93s user 0,29s system 21% cpu 14,672 total

29



npm c1

DKBMBAJIEHTHA CLUEHapUIO 'nepeycTtaHoBKa"
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npm set progress=false

YckopeHune ot O 0o 25%
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e R +

A H

PNPM 8

nepsas yCTaHOBKa
pnpm store prune && time pnpm install
16,74s user 27,39s system 90% cpu 48,895 total

nepeycTtaHoOBKa
rm —rf node_modules && time pnpm install
4,19s user 15,18s system 417% cpu 4,636 total

Banupauns
time pnpm install
1,05s user 0,32s system 174% cpu 0,779 total
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pnpm —prefer—-offline

YckopeHune ~2x B cueHapuu "nepBas ycTaHOBKaA"
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e R +

A H

Yarn 1

nepBas YCTaHOBKa
yarn cache clean && time yarn
28,19s user 29,16s system 41% cpu 2:16,58 total

nepeycTtaHOBKa
rm —rf node_modules && time yarn
7,35s user 19,86s system 185% cpu 14,662 total

BanunpgaLuns
time yarn
0,49s user 0,04s system 168% cpu 0,314 total
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lNepBag lNepeyc Banwu nhode_ J1lok

JERGLED YCTaHOBKA, TaHOBKa, pauus, modules, dann
MEREXED C C C Mb Kb
Bun ;f ,‘?2 1,5-4 0,2 1100 680
PNPM

*
prefer- " gg 4,5 0,8 487 456
offline
Yarn ~ 140 15 0,3 618 570
NPM
progress f ;%O 22 2 515 1680

false
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BbiBoabl

e TODO Windows n Windows WSL
e [lepBag ycTaHoBKa B Bun bbicTpee
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[Mpo6nembl Bun

e hode_modules B 2 pa3a 6onblLue
e OMHapPHbIN NToKdan
e niokdannbl PNPM un Yarn komnakTHee
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[Mpob6nembl PNPM

CkopocTb cpaBHMUMa ¢ Bun 3a cuét 4x CPU

# llepBada yCTaHOBKa

bun pm cache rm && time bun install
2,23s user 7,30s system 47% cpu 20,174 total

pnpm store prune && time pnpm install —-prefer—-offline
14,68s user 36,59s system 214% cpu 23,857 total

# [lepeycTaHOBKa

rm —rf node_modules && time bun install

0,01s user 2,92s system 79% cpu 3,712 total
rm —rf node_modules && time pnpm install

4,19s user 15,18s system 417% cpu 4,636 total
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CKopocCTb cTapTa
MWHMUMaNbHOIO NPUIOXKEeHUS
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console.log('Hello World"')
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hyperfine ——warmup 20 \
‘bun hello-world.js"' \
‘node hello-world.js'
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Pe3synbtaT Ha MacBook M1:

Benchmark 1: bun hello-world.js
Time (mean * o): 8.6 ms * 0.6 ms [User: 5.1 ms,
Range (min .. max): 7.4 ms .. 13.1 ms 284 runs

Benchmark 2: node hello-world.js
Time (mean #* o0): 20.1 ms £ 0.7 ms [User: 16.0 ms
Range (min .. max): 19.1 ms .. 23.2 ms 126 runs
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Pe3synbtaT Ha MacBook i/:

Benchmark 1: bun hello-world.js
Time (mean * o): 21.5 ms + 1.8 ms
Range (min .. max): 16.0 ms .. 28.3 ms

Benchmark 2: node hello-world.js
Time (mean * o): 45.5 ms £+ 4.3 ms
Range (min .. max): 37.6 ms .. 53.0 ms

[User: 13.2 ms
140 runs

[User: 34.7 ms
69 runs
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CKopoCTb cTapTa C 3aBUCMMOCTAMM
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require("@nestjs/axios");
VA

require("lodash");

// .-

require("rxjs");

[/ «u
console. log("Loaded");
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e CkopocTb cTapTa Bun n Node.js
e 3aBMCUMOCTb OT CTPYKTYpbl hode_modules
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$ hyperfine ——warmup 3 \
‘bun modules—-bun/index.js"' \
'bun modules—npm/index.js"' \
"bun modules—pnpm/index.js' \
"bun modules-yarn/index.js' \
‘node modules—-bun/index.js"' \
‘node modules—npm/index.js"' \
‘node modules—pnpm/index.js"' \
‘node modules—-yarn/index.js'
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[l nntenbHOCTb CTapTa, MC

bun npm pnpm vyarn
bun M1 835 838 885 847
node M1 577 585 656 577
bun i/ 1289 1280 1394 1293
nodei7/ 1144 1193 1290 1171
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CKOpOCTb CcTapTa U BbINOJ/IHEHUS
CJTOXKHOI0 NpUIoXKEeHUs

* NpuUNoXeHue Ha JS ¢ nnarmHamm
e yntaet MHoro dannos (10)

e obpabaTbiBaeT pannbl (CPU)

e rnpoBepka npoekta B ESLint



find .

Hebosnbluon npoeKkT

\( —-type f —-name "x.ts" -0 —-name "k.tsx" \) | wc -1
270
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hyperfine ——warmup 3 —-ignore-failure \
‘npx eslint ——ext .ts,.tsx .' \
'bunx eslint —--ext .ts,.tsx .'
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ESLint 270 files TS+TSX

OnutenbHOCTDb, C

bun M1 6.776 + 0.046
node M1 6.896 + 0.047
buni’/ 14.517 £ 0.075

node i/ 15.208 + 0.278
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bonblLON NPOEKT

® NECATKU TbiCAY panioB
® MWUJI/IMOHbI CTPOK KOofAa

find . \( -type f —-name "*.ts" -o —name "x.tsx" \)
31828

| wc -1
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time node node_modules/eslint/bin/eslint.js ./src/
612,15s user 15,75s system 122% cpu 8:31,52 total

time bun node_modules/eslint/bin/eslint.js ./src/
455,24s user 19,13s system 116% cpu 6:47,51 total
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e 10-100 dannos: bun 6bicTpee ~0.1-0.7 ¢ ~1-5%
e 30000 dannos: bun bbicTpee ~100 ¢ ~20%
e RAM: pasHuubl HeT, ~1 1B
e CPU: pasHuupbl HeT, ~100% (ogHO 9000)
e Ha cepBepe/B obnake TpedboBaHUS K Xenesy
HE MOMEHSITCH
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CKopocCTb napcuHra nor-ganna

e CTaTba Ha Xabpe tinyurl.com/2hjxbhza
e 4 BapuaHTa Ko[Aa
e OTaNlOHHbI dann nora Ha 6 Mb
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https://tinyurl.com/2hjxbhza

MepgunaHa BpeMeHU NapcuHra, Mc

N Bun Node Bun Node Bun Node
p M1 M1 i7 i7 AMD AMD

TOSIbKO YTEHUE 9 20 16 28 16 2

St r}ng.sllc.:e 102 174 165 311 199 436

String.split

RegExp.match gy 76 144 130 177 7

Array.reduce

RegExp.match 35 71 62 119 73 160

for ()

state machine 18 53 30 84 33 110
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CepBepHble cLueHapuu
e CkopocTb React SSR



KpaTKko npo
Harpyso4yHoe TecTupoBaHue
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OCHOBHbIE Uenu:

e RPS pasnapgku (RPS breakpoint)
e Kakon RPS Bbigep>xXnmM Ha JaHHOM Xenese?
® CKOJIbKO Xenesa Haao ong 3agaHHoro RPS?

60



[lononHUTENbHbIE UEenu:

kKak RPS Bnnget Ha TTFB, TTLB, ELL, WebVitals
KaK CTabubHO CepPBUC OEPXUT HArpy3Kky

eCTb /I YTEYKU Mo Harpy3kKou

KaK BbIrnaanT cepsuc npu neperpy3ske (fallback)
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Yem namepsto

npm i -g autocannon Matteo Collina

k6 k6.io Grafana
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https://k6.io/

Kb run script.js ——out web-dashboard

Request Duration @ Request Failed Rate (O
0fs
400ms 4
0fs
200ms g
P ofs
oms © — e 0fs
23:00:00 23:00:30 23:01:00 23:01:30 23:02:00 23:02:30 23:03:00 23:03:30 23:00:00 23:00:30 23:01:00 23:01:30 23:02:00 23:02:30 23:03:00 23:03:30
avg [p9o pes p99 http_req_failed
Request Rate (D Request Waiting @
300/s /
400ms
200/s
2024-04-02 23:02-1
tp_reqs 206.2fs 200ms
100/s
ors Oms = p—

23:00:00 23:00:30 23:01:00 23:01:30 23:02:00 23:02:30 23:03:00 23:03:30 23:00:00 23:00:30 23:01:00 23:01:30 23:02:00 23:02:30 23:03:00 23:03:30

http_reqgs avg [p9o p9s p99






Ha 4YémM namepsio

e MacBook Pro 16, Apple M1 Pro,

8 npounsBoguTesnibHbiX aaep Ha 3.2 [Ty,

2 9HeproadpekTnUBHbIX gapa Ha 2.06 [Ty
e MacBook Pro 16, Intel i/,

6an0ep 26Ty
e BupTyanka Ubuntu Jammy 2022,

4 anpa Ha AMD EPYC 7713 64-Core
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CkopocTtb React SSR



ELwé pa3s BcnoMHUM beHYMapK ¢ canTa Bun

e bun /71,375 RPS

e node 14,525 RPS

e pa3HbIX KOO

e pa3Hble React. renderx()
e pa3Hble 3arosioBKMn



Node: 242 6anTa, response body 46 6ant

HTTP/1.1 200 OK

Content-Type: text/html
Cache-Control: no-transform

Date: Wed, 01 Apr 2024 12:34:56 GMT
Connection: keep-alive

Keep—Alive: timeout=5
Transfer—-Encoding: chunked

<html><body><hl>Hello World</hl></body></html>

Bun: 202 6anTa, response body 72 banTa

HTTP/1.1 200 OK

Content-Type: text/html
Cache-Control: no-transform

Date: Wed, 01 Apr 2024 12:34:56 GMT
Content-Length: 72

<html><body><h1l>Hello World</hl><p>This is an example.</p></|
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[lenaemMm MakcmmManbHO 0gMHaKOBO

e KOMMoOHeHT React App

e renderToString()

e pa3Mep 3arosioskoB 189 banTt
e pa3Mep oTBeTa 2671 6banT



Bun.serve({
fetch(req) {
const body = renderToString(createElement(App));
return new Response(body, {
headers: A

"Content-Type": "text/html",
"Cache-Control": "no-transform",
"Ballast": "abcdefggwertyuiopasdfghjkl;zxcvbnm,./123.

const server = http.createServer((req, res) => {
res.setHeader("Content-Type", "text/html");
res.setHeader("Cache-Control", "no-transform");
res.setHeader("Ballast", "a");
const body = renderToString(createElement(App));
res.end(body, "utf8", undefined);

});
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require("uWebSockets.js")
.App ()
.get("/x", (res, req) => {
res
.writeStatus("200 OK")
.writeHeader("Content-Type", "text/html")
.writeHeader("Cache-Control", "no-transform")

.writeHeader("Ballast", "qwertyuiopasdfghjkl;zxcvbnm,.,

.end(renderToString(createElement (App)));
})
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NODE_ENV=production
NODE_ENV=production

NODE_ENV=production
NODE_ENV=production

bun server.bun-serve.js
bun server.http.js

node server.http.js
node server.uws.js
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RPS Ha Mac i/

autocannon autocannon

RPS CPU
Bun serve 25-35k 100%
Bun http 25-29k 110%
Node http 19-21k 100%
Node uWS 25-35k 100%
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RPS Ha Mac M1

autocannon autocannon k6 RPS

RPS CPU o]
Bun serve 89-95k 80% 53k
Bun http 65-75k 90% 36k
Node http 50-55k 110% $10] ¢

Node uWS 92-98k VASY/) 47k



RPS Ha Ubuntu AMD EPYC

autocannon autocannon k6 RPS

RPS CPU o]
Bun serve 48-50k 40% 110]
Bun http 32-36Kk 60% 10k
Node http 22-35k 100% Ok
Node uWS 48-50k 40% Ok

4]



PDpenmMBopK

RPS cluster 64

node uwebsockets 20.30 167_023
bun Ohttp-bun 1 121_294
go 1.22 gin 1.9 104_787
node Ohttp 3.5 79_149
node fastify 4.26 62_417
java 11 spring 3.2 49 924
node express 4.19 24_423
php 8.3 laravel 11.2 2_635
python 312 flask 3 1777
python 3.12 django 5 1_515

https://tinyurl.com/25874kym
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https://tinyurl.com/25874kym

Throughput vs Latency

Request 1
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Throughput: Ti o7 T

Latency: T

Tio

T

framework

framework

framework

LT

code backend

- CeTb, pansioBasg CUCTEMA
B Node Ha JS

+ T ~ CPU

code

+ T

code
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Throughput vs Latency

Node request 1

Bun request 1

Bun request 4
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3akKJiroueHue

beHYMapKU CNOXKHO NUcaTb

beHYMapKM CI0OXXHO MHTEPNPETUPOBaTb
obelaHHOro 5x NnpenmMyLLLecTsa He BUAHO
nepexopn Ha Bun MoXxeT paTtb 3amMeaseHune
NpoBepsAnNTe Ha CBOEM peasibHOM MPoeKTe
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Bonpocbl?

https://tinyurl.com/yc396s2w



https://tinyurl.com/yc396s2w

