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AEANIR | Bun.js | Node.js | Deno

JavaScript

JavaScriptCore (WebKit) V8 (Chrome) V8 (Chrome)
Engine
MuENT% Zig C++ Rust

] Runtime + Bundler + Test |[] dasla npm, ] Runtime +
Built-in Tooling

Runner + PM webpack, etc. Bundler + PM
TypeScript e o 1 14 ts-node %38 e o

L] 3993unun 1 sa95uluen
Support transpile

- - o % 157071 Node w6
AN L dwn L] 970 .
o113 Bun

Compatibility o . - .

L] &4 (38930 API ian) L] 1@ AL v19sn
Node.js “
Package - o

| bun install (159470) ] npm/yarn/pnpm ] 1% ES Modules
Manager

[ 1.3 9atanas Bun.js
] 1. @3131452 (Speed)
o 14 JavaScriptCore (153097 V8 luungu)

e startup L%’J, HTTP server L%’J, test runner 457

n1InNadal Node.js Deno Bun

HTTP RPS ~20k  ~40k ~150k+

] 2. n1saan131a (File 1/0)
o 14 fs module 1wilaw Node.js
o duidonlnglaisininlunanansil
/I Bun: 81 WU async
const text = await Bun.file("data.txt").text();
console.log(text);
"] 3. Bundling/Transpiling
o 1% esbuild uuvluen laidas config
e 3893U JSX, TypeScript, ESM, CommonJS lasass

Bun.js Web Programming: Beginner
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{ &
L] 4. Package Manager fiLsnn
e bun install 153091 npm, yarn, pnpm #aELYN

o« i caching Waz parallel install Tuan

|| 5. Hot Reloading Tuwa

e bun dev 32 monitor W& lwlasaaluie
| 6. & Test Runner waz Task Runner slw;f')

import { describe, expect, test } from "bun:test”;

describe("Math", () => {
test("add", () => {
expect(1 + 2).toBe(3);
b:;
b:;

] 1.4 aNNHIARDNNITNAN WL DIAK

L] @m@9 Bun

W1 cURL

curl -fsSL https://bun.sh/install | bash

W1 brew (macOS)
brew install bun
as9dauI lTwlanIa lal

bun --version

[ Tassaseladstanaisaa
bun init
Az la WS Tzan ok

my-app/

index.ts

bun.lockb

package.json

[

tsconfig.json

] 1.5 arazreldsunsuusnaiy Bun.js
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] &$191d index.ts
const server = Bun.serve({
port: 3000,
fetch(req) {
return new Response(" RIFAN Bun.js!");
2
b;

console.log(' | Server is running at http://localhost:${server.port}');
(1 swldsunsa

bun index.ts

(] waans

Dawnfeiusa Ui

http://localhost:3000

WAUTDAIW:

] 81&@91n Bun.js!

| Bonus: Lﬁ&l Hot Reload (Dev Mode)

bun --hot index.ts

%38t bun dev &1 config script b4 package.json:
"scripts": {

"dev": "bun --hot index.ts"

[ aydneun

%

#2708 d13zdan

o

Bun.js A8 JavaScript runtime M52 15418 wazdl toolchain avuluan

Wisuiney Node.js 152N Gaa9 package 157 4 test & bundler Tuan

fgm(ﬂ'u A214L37, built-in bundler, hot reload, Node.js API
51w 1% bun init, bun install, LL8&% bun index.ts

397 Bun.js WAAALAK (L39EN)
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] 1.1 Bunjs Aaazls? (1Uasdn)

L s

Bun fa JavaScript Runtime + Package Manager + Bundler + Transpiler + Test Runner ﬁgﬂ

v X A
FINWNVUNILND:

o . da DA o
¢ LLNUN Node.js Nd ecosystem sl,myummaam

e AM31UIW dependency e asl5lu dev toolchain

o WA productivity laslinnadiwiauldaule viud’

L gandaanssunan

dwilsznay BEEIGHLG
15 JavaScriptCore (JSC) 910 WebKit a4 Apple (111071 V8 sl
Runtime
Node.js)

I v é dl o 1 &
AMBLYYW I5; Zig Fatdun111 low-level NUaaansan memory bugs LL@LIININ
Package - e .

Tluen (bun install) 15 parallel resolution + zero-copy JSON parser
Manager
Transpiler 1 lightweight compiler 1@ 11189 58950 TypeScript/JSX lag lidasnsen
Bundler Bundling 157628 native implementation
Hot Reload wWaswlWaua? reload laluriufl éae file watcher 71 native waz'laild polling

%] 1.2 uan®1991n Node.js waz Deno a&1915?

yalssunay Node.js Deno Bun
JavaScript JavaScriptCore
V8 (Google) V8 (Google)
Engine (Apple/WebKit)
Mg
o C++ Rust Zig
W
TypeScript , o
4 native (983 transpile) ||Native Native
Support
CommonJS + ESM (Un w e
Module System || _ ) Strict ESM 38973019 CJS wae ESM
nw
Dependency npm/pnpm/yarn (71, 10 -
No npm bun install (13234170)
install LJaY)

Built-in Bundler

(] 1aidluan

] esbuild lua?

[] 157n731@28 native

Bun.js Web Programming: Beginner
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yaIaunay Node.js Deno Bun
bundler
Test Runner faifaadLe (jest, etc.) Tluan (deno test) Tluan (bun test)
Permission o i sandbox (9184 explicit || - |
aid] security sandbox 79148 sandbox w@L5INN
Model allow)

[]1.3 9a1anza9 Bun.js (3zAUEN)

"] 1. Performance (A131157)

e Bun 7N optimize Nalu 1/0, HTTP server, package install, L8z startup time

o 1% zero-cost abstractions 910 Zig —™ 14§l GC overhead wuulu Node

5 4
o JavaScriptCore 4:

o startup 137071 V8

o 4 optimization §1%3L microtask

o Wi Ve annlwiud liudamn
| Benchmarks (2025)

9% Node.js Deno Bun
HTTP Hello World |~20k RPS|~45k RPS|~180k RPS
File Read (text) ~15ms ~10ms ~2-3ms
npm install 500 deps||~25-30s |- <1s

[ | 2. Bun as a Toolchain

L] 24 Package Manager

e #352UU fetch / link / cache lua?

e %11 dependency resolution L&z file download UL multi-threaded

o aﬁuagu package.json Lz npm registry lasasd

o 11 binary lock file (bun.lockb) — load lé152n31 JSON

bun install react react-dom

| | 2.2 Hot Reload & Dev Mode

bun --hot index.ts

38931 live reload WUy file watching lagld fs.watch Niduuds Zig —™ el polling —

consume CPU ¢ny1n

Bun.js Web Programming: Beginner
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] 3. 39950 Node.js APIs
Bun WengNNTadTL Node.js modules 8@l LT%:
e fs, path, crypto, http, events, process, stream, os
e 38930 CommondS (require()) ez ESM (import) wiaunwle
e  3893U .env files, alias, ka< dynamic import Vlﬁawyitﬁz
#20819M131% fs
const text = await Bun.file("hello.txt").text();
console.log(text);
Bun FlWsuuuRian BunFile 41 memory-mapping — s1w5unnlaelaidas load 11 lnwdian

memory

|| 4. Built-in Bundler

Qm@iu YA YA

395U MR |[js, jsx, ts, .tsx

Tree Shaking || [ Fluan

Code Splitting||[] 30970

Minification  ||[] lu@a (1wilan esbuild)

JSX Support ||[] laidasasdn

bun build index.ts --minify --outdir=dist

] 1.4 gmazrsldsunsuusn (HTTP Server)
1. 319194 index.ts
const server = Bun.serve({
port: 3000,
fetch(req: Request): Response {
return new Response("[_| Hello from Bun.js!", {
headers: {

"Content-Type": "text/plain”

Bun.js Web Programming: Beginner wih 8
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console.log(' | Server running at http://localhost:${server.port}’);
2. sulilsunsa
bun index.ts

3. HAANS

Watusiimas — 1UN http:/localhost:3000 — L HRRTAN:

] Hello from Bun.js!

] 1.5 Advanced Internals (ﬁﬁﬁ%ﬂﬁnﬁmuﬂ)

Feature Technical Detail

Module Resolver||Custom parser 3N Node.js (Zig implementation)

FileReader 15 memory mapping (mmap)

Package Installer s node_modules nesting — Flat resolution

transpiler Y compiler pipeline flu1nI esbuild

test runner 111974 parallel LUY native threads

) ayihianaedn

ARNIA SIYATLDUA

Bun fa ||Runtime + Toolchain L8428 Zig 5 JavaScriptCore

aLa% |A21W57, dnnatsluda, 78430 Node.js API, native bundler

weNe|Bun 1590971 Node, 38930 TS/USX lauass, & Hot Reload waz Test

#2089 |[HTTP Server NlFNe9 5-6 LTINAN LTI LANIN

)

527

Q

FIWUINTT NITIAIH waz Va9 Bun.js

(1 1. dsz1@uazinnvad Bun.js
] A71%A Bun
[ YY) & A & & o v . .
o HW&319: Jarred Sumner — LIWIAINITOWALIINLALYINNIUATU performance optimization
ez UX
o USHWRWN: 2021
« 11ac7 Public Beta: n3ngnay 2022

e asFuLENYT 1.0: Wadaludannuensi 2023 lasguSEn Oven.sh

Bun.js Web Programming: Beginner wih 9
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[ 9ailszavAvas Bun:
"Bun is a modern JavaScript runtime like Node or Deno. It was built from scratch to focus on
speed, developer experience, and consolidation."
— Oven.sh
mm@;ﬁ' Jarred %319 Bun uan:
e LYUTUBIIN ecosystem VaJ Node.js FUTaULAY b (webpack, babel, ts-node, jest,
nodemon 489)

o . . { [ 1
e ¢aJInN13 "all-in-one toolchain" 7 i')ﬂtﬁttﬂﬂ%&’l%d’l&l

] 2. 19w In15209 Bun.js

"] Timeline @@y

=~ -~ I3
U/ aan AN

2021 SuW@w Bun (aude Zig)

2022 n.a. |aan public beta — 3ANITUILH GitHub

2022 Uansd|ifin bun-test, 58950 Node AP, bundler luséa

2023 n.8.  |[Bun 1.0 1Jaaq — wiawldlu production

2024 Y28l ecosystem 843U Docker, Cloud, ESM/CJS

2025 Sudinmslgewaialu production lag startup wazunu3Enlng

| nsudaswuilaswan (Core Evolutions)

Feature nawil 2023 291i% (2025)
Runtime 7993ULaW1z ESM|[78930 ESM + CommonJS
Node Compatibility Fna 39950 fs, http, crypto, etc.
Transpiler g9 baiaiins Y893 TypeScript/JSX/TSX a3U
Bundler basic bundling i Tree shaking, CSS support
Test Framework || 13i& i bun:test W3au assertion
Package Manager |lexperimental 1590797 npm/pnpm 889NN
Community Dev/experimental L%Iuﬁ usage Tu production
Integration N4 i plugin § %L Docker, CI/CD, Vite, Astro 489
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[] 3. n51591u20909ANIA 9

] miuﬁ‘l’ff\‘l'm Bun ﬁ]‘%\‘l‘[% Production (ﬁaﬁamn GitHub, Twitter, Dev.to, HackerNews)

I3 ~ e .
29An9 / Ny ﬂ’lisl’ﬁd’l% Bun.js
Vercel (U19113) linamay edge function performance
Remix community NaFay dev server @28 Bun

Astro team (SIJ'l\‘léh%) N integration plugin Waz template

Startups %5519 microservices/API é28 Bun

Cloudflare Workers Dev|nagau latency tNguny V8

[ @reg19n3luase
1 1. Dev tool startup
o 14 Bun §%3U build tools LAz test runner N Jest
e 80L& build + test 31N 20s 1A <2s
L] 2. Edge service/API Gateway
o 1% Bun ¥ih HTTP server ‘ﬁla’m’lmﬁ_l concurrent connection vL@Tﬁﬁﬂ%ﬁ%
o 893U latency @%’1 LA memory usage 6‘%’171’3"1 Node.js
| 3. cucD pipeline
o 14 Bun unu Node + Jest + Webpack — 8@ toolchain Wide IWRLAE

o 1o hot reload, test taz format W11 CLI U89 Bun

[ 4. wwalkansldowludegiin
] anasaadiiaa
e GitHub Stars: i 70,000 (%udienanstl 2025)
o 1 template Tl Next.js, Remix, Vite, Astro ¥48¥
. anu@ﬁdmﬂifulu StackOverflow, Dev.to, Reddit
O mqwaﬁéﬂé’ﬁumwﬁﬂu
o dev startup UAZHNWAIW JS §89n1T runtime MLuLaz159n97 Node
« modern framework (544 integration IU Bun

e toolchain LLUUSwﬂuﬁmmzﬁu microservice, serverless LAz edge

] 5. uwalnalwawraazas Bun.js

v =
LL%"JT%&I G R

L] Widespread adoption gﬂl‘iﬁmu Node.js 14 dev tools, test runner, edge service
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w2 lohay

=
G HRHE]

|| Ecosystem Integration

1537370 Next,js, Vite, Astro, Remix WUL native

< .
L] aanmswewn tooling Aguan

Bun ananaaidn tooling stack Wan: build + lint + test + serve

L] neunss npm &1L dev

bun install 15303197 81A¥N I npm \&2 market share

| Serverless / Edge Optimized

Bun a819na8Lil runtime mmgmﬁm%’m:uu serverless

L] anudasany (Sandbox)

ANAIN19LLNY security permission model \ilaw Deno

|| Developer Experience (DX)

1
=

IDE plugin, error overlay, LLag DX ﬂﬁﬁﬁf‘(ﬂlu ecosystem

L] CEEIRVIEREY

Wi a1szd1nn
5@ 1501 2021 lael Jarred Sumner L runtime Mt5auazasulunan

s

TAWINTT 21N beta — 38930 Node API + TypeScript + bundler

mMytguass |[lglu startup, test runner, microservice, edge server

LLu’JIﬁT&Jﬂ%QﬂIu WaaNAenls community + framework integration

oUINA ananauiduanasgiuluglu dev toolchain JS/TS

Routing, Middleware, Static Files A8l Bun.js

1 J (3 [ 3
5 9a1anad Bun.js 1389 A5, N139an131NE, uaz Bundling

(11, @anansa (Performance)

o [ 1
] virla Bun f9t52nan Node.js itaz Deno?

298 IYAZLDUALBINATA
4 . . & . & ' '
Engine 1% JavaScriptCore (3710 Safari/WebKit) €034 startup time 133173711171 V8
a @ . B89 9 o

Bun Ll U8#@I8N1 Zig T34 control 52AL low-level LAz memory-
N8 Zig .

efficient N1 C++
Native 11O sruy 110 19 non-blocking syscall 1a8@39 — aa overhead

ra

1&1&1 GC ﬂ’lﬂ‘l%

8 latency LLaZ jitter LI81 run service
runtime
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a2y SIYALLDUALTILNA KA

5 parser 711689 copy iagasﬁw (I pointer uN) LTWIAN parse
Zero-copy parser
package.json

Multi-threaded .
bun install 1% CPU #ane core lunns fetch, resolve, link
installer

[
CalSaumnsuaa1ats? (Benchmark)

NIUNATOU Node.js| Deno Bun

HTTP Hello World (RPS) ~20K ||[~40K |~150K-200K

Bun install react + react-dom|j~15s - <1s
File read (async, 100KB) ~10ms ||~8ms |~1-2ms
Cold start time ~150ms||~70ms||~15-20ms

1 @reen9: 19 Bun 8319 Web APl — Uq server + @al request 1alu <10ms
luvtuef Node lgiianunninm 5-10 1¥in

] 2. nM133an13IWa (File System API)

L] 9aian
Wivas Node.js Bun

fs.readFile o -

Read text file Bun. file(path).text() (I%GWULLazLSJ)
(callback/promise)

Memory s 71 1% mmap — laida4 load file WnwiBANEN

ARV 9
mapping NINon

. y finan® BunFile — l4wilaw Response 1w fetch
File abstraction |[17 buffer %38 stream

API
File I/O speed |na13 159131 Node #anaLyin
L] @aaen9:
/I Node.js

import { readFile } from 'fs/promises’;

const content = await readFile('data.txt', 'utf-8");
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// Bun.js
const content = await Bun.file('data.txt').text();

v & v = v
1 Bun 1% BunFile abstraction G3aane Response 184 browser Lae fetch APl — daulda

LUULAEINW AN client LAz server

| i@ BunFile wag Lazy 10

const file = Bun.file("log.txt");

console.log(file.size); I fmuﬁﬂﬁuﬁ

console.log(await file.text()); / S mitaruUY async
« BunFile 1% memory map — TailnaansWg
o wanznulwslnag (log, json, binary)

] 3. 32uu Bundler (Bundling)

[ 9aiawua9 Bundler 1w Bun

Qmamﬁﬁ S1UazLaYa

Native compiler Wawadlasliauee Zig (vl&isl,"ﬁ esbuild 138 rollup)

TypeScript’JSX  [[5a950las lidaiasainuLiy

Tree Shaking 1 onldeinlaldis

Code Splitting ] 58930

CSS/JSON Support||[] 5731 bundle bé

Built-in [ Tinw cLl laidas@aes

[] ﬁﬁé’l\aﬁugﬁu
bun build src/index.ts --outdir=dist --minify
] Bun 3%

e transpile .ts, .tsx, .jsx WJu Jjs

e minify 1@@@78 internal minifier

e generate sourcemaps 0NAINNT

e 37U dependency 3101 node_modules 111 bundle Lag

| @aaen build.config.ts
export default {

entrypoints: ["src/index.ts"],

Bun.js Web Programming: Beginner wih 14
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outdir: "dist",
minify: true,
target: "browser",

2

WRITHAL:

bun build

< .
L] @31%152289 bundling

Test Case

esbuild|| Bun

React app 50 modules

~0.9s |~0.2s

TS+JSX conversion (200 files)||~1.3s |~0.3s

% Bun 51wz baid JS runtime overhead — compiler VgL native N9 stack

] g3Unnaa

o Y
Wiz

qmﬂ'm:aa Bun

ANLSD 153031 Node.js / Deno wansLvinlunns startup, http, file 1/0

3903 K| A BunFile Al memory map + API LUy fetch

Bundling lfaudne, 157, 58950 TSIUSX lag'lad config, § Tree Shaking

9
FNNUIARDNNITNAIW LT DIAWEKTU Bun.js

ATALARNTUADUAAA MIa9lUsandlngl MIA96N package.json, wastaIaddanlasinny

Bun VL@T

a ea [

(11, szuudpiianisnsassu

szuudgiianis

ADIWLN1IIDITY

macOS (Intel/ARM)

[] sao%’mﬁugmmu

Linux (x86_64)

[] sao%’mﬁugmmu

Windows (1% WSL2)

(] wuetin v lgidnn wsL2

Windows (native)

[] agszmwmsw”wm (A1AI132 stable luauaa)

¥
(7

(] 2.95@@®9 Bun

Bun.js Web Programming: Beginner
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135 1: 1% Script (wneiin)
curl -fsSL https://bun.sh/install | bash
«  &n5UFzAa binary waztRy SHOME/bun/bin 157 PATH
(195 2: macOS 1% Homebrew
brew tap oven-sh/bun
brew install bun
] @32980u31 Bun aasdnse

bun --version

] 3. as9lusand lns
[ Gadwalaands:
bun init
szum:muﬁwmmgue]:
. dalisiand?
o 1% TypeScript w3alai?
o @84NIRIIING .gitignore 3a'la?
[ TaseadsInanle

my-project/

index.ts # Entry point

package.json # Metadata ez script

bun.lockb # Binary lockfile (L%’m’i’] package-lock.json)
tsconfig.json # o9 TypeScript

1 4. p3lg@donanis Bun CLI

AN SIYATLDYA

bun run <script> JugasUdan package.json L% bun run dev

bun <file>.ts TWIWS TypeScript lapase

9
a o

bun install 796 dependencies (L%’m’h npm/pnpm 41N)

bun add <pkg> |\ package M3l L% bun add react

bun build &34 production bundle
bun test T test 628 test runner a7
bun create g eldsiandan template (L% bun create next)

Bun.js Web Programming: Beginner
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] s. nﬂié'lg:‘ld'l package.json (Example)
{
"name": "my-bun-app",
"version": "1.0.0",
"scripts”: {
"dev": "bun index.ts",
"build": "bun build index.ts --outdir=dist",
"test": "bun test"
2
"dependencies": {

"axios": "latest"

}

1 Bun g1 dudaslt node_modules Aaunuuuy npm — Hlas9g319UUL Flat Ni59n30

L] 6. wuwzsttasasNatasy

ww3asdia/l%3any Bun Talns WNELIAG

VS Code ||[] "L@Taugitﬁ 7893U syntax highlighting, tsconfig
Prettier ||[ | e |5 9u3IuNY bunx prettier

Estint || 1la Gafari1 bun add -d eslint

Jest (1 laigdu Bun & bun:test agju,éh

nodemon ||[] lsaig 10w Bun & --hot 1% 31 hot reload

] 7. n131%97% Hot Reload (Dev Mode)
Bun 35201 hot reload laslidaslt nodemon:
| wuy cLl
bun --hot index.ts
[] 611:11% scripts:
"scripts": {
"dev": "bun --hot index.ts"

}

LAITUAL:
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bun run dev

(] wiasinmsunlu'lWs Bun a2 reload server lwaaluia

(1 8. dragslisendidodu
] TW&: index.ts
const server = Bun.serve({
port: 3000,
fetch(req) {
return new Response("[| Bun is running!", {
headers: { "Content-Type": "text/plain" }
b
}
b:;

console.log('Server listening on http://localhost:${server.port}’);
P suane:
bun index.ts

L naday:

191 http://localhost:3000 —> AzLAUT AN

L] Bunis running!

&gl

1220 S1UazLaYa

(O] ‘ﬁ'iadﬁ_l macOS, Linux (native), Windows (N4 WSL)

Aaa lxza31Ud curl, 38 brew

@

1Suel1and]bun init WIANRINI IWANI

o9

911 CLI sulemalwa, script, dev, test, build

IDE fiunesin |[VS Code + Prettier + ESLint

Hot Reload |1 --hot tins nodemon lanuf

ANNUIARBNNISNAHWLT DIAWEBT Bun.js (Technical Deep Dive)
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[T ansandn: ladaszananinuinaas Bun?
Bun 14/l5ud Runtime 7133131 Node.js #30 Deno Wit — sisoanuuuanlwidn "Complete
Toolkit" §13U JavaScript Wz TypeScript developer ﬁﬁadmsm%aaﬁmmu All-in-one ‘ﬁl:
o Suldalaviudl (wildau Node.js)
. Aanawinnale (wnw npm)
e build bundle 'l&" (b Webpack/Vite)
o ¥ testing @ (LN Jest/Vitest)
Wold Bun leatnafidssanniw indaad lanugusaimsans, mssu, wazmssans

= L o2 X
LWNENA N[N TD

1 @umaumsaﬂﬁ% Bun (In Depth)
(] aa3én13anas (Unix-like Systems)
curl -fsSL https://bun.sh/install | bash
innaslsgwiiiamas?
o aN¥lnaa binary 371 CDN — /home/<user>/.bun
o uftly shell config (1% .bashre, zshrc) 1RaLAN ~/bun/bin T PATH
. faniuuy global ug isolated — laiuAy Node.js W30TULAY
| macOS 1% Homebrew
brew tap oven-sh/bun
brew install bun
141649 Apple Silicon (M1/M2) uaz Intel
| Windows (WSL2)
o Bun 841458930 native Windows (ﬁﬂﬁ'aw”mmagj)
o 11ld WSL2 + Ubuntu ug2@aas Bun @1a Unix
(] n19052980U058%
bun --version

[
2

[} = &/ [ {a
bob 1.1.10 (%dﬁ]z”ﬂ%a%ﬂﬂnaqﬁ@@@]\‘])

2 (1 hs3adulsiondluaiaas bun init
bun init
(] il aavidouasmasi:
o  #9WA package.json (AR1EU8I Node)
. muqm’hﬁaamﬂ‘*ﬁ“ TypeScript %38 JavaScript
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e &N entry file (index.ts %38 index.js)
o I .gitignore LA tsconfig.json aaluNa
A29819 package.json ﬁa%"méﬁw
{
"name": "bun-demo”,
"version": "0.1.0",
"scripts": {

"dev": "bun run index.ts"

}
[ 389303l "type": "module” lag default —> 14 import ldidngtuuy

[ (3
35']J3J§]ﬂﬂ']5llﬂﬂlaﬂ§]°ﬂa\‘] Bun (&t npm)

[ @a@1991n npm/pnpmiyarn:

Feature Bun npm/yarn
ANUSINTaANS L] 157310 (Built in Zig + binary lockfile)||Thn3nuuuleee
Lockfile .bun.lockb (binary format) package-lock.json, yarn.lock
Node Modules Flat ("Laisﬁausﬁ'u&ﬁau) TAUAN (node_modules hell)
38930 Scoped Registry||[] 38930 npm, github, file: ] 38930

L] @ndevian:

AN AMNNRNY

[
o

bun install AA64 dependency 91N package.json

[
o

bun add <pkg>  |Aeaaduazifaly package.json

bun remove <pkg> AULAWNLND

bun link 897 local package

bun upgrade a1inye dependencies NIRNA

] Bun Mv2u1 Content-addressable cache — ®3uWNLN3371N Cache DILALAAAILE?

4 (0 uTusiondde Bun cLI
[ sulalasase:

bun index.ts

Bun.js Web Programming: Beginner wih 20



4 o v A
g{uwuq’?{ammumiau

Rt script 91N package.json:
bun run dev

widan npm run dev wat5n731 wazlidaan1s node_modules ATk

5 @undnng Twé (wnw Vite/Webpack)
] @da:
bun build index.ts --outdir=dist
] s0994:
e Tree-shaking
¢ ESM/CJS Compatibility
e Minify
e Sourcemaps

o Import JSON, CSS, SVG lagas3

A2DHIHAANS:
dist/
index.js
index.js.map

6@ot Reload (LtUyU Nodemon Gl%(;f'a)
bun --hot index.ts

o laid dependency n1guan

o 4 fs.watch meluszau low-level

o Llaun NG ts, json, .env —> reload 1iufi

7 @esting Framework @7
Bun § bun test MAnu'lany JestVitest
/I example.test.ts

import { describe, expect, it } from "bun:test";

describe("Math", () => {
it("adds correctly", () => {
expect(1 + 2).toBe(3);
b;
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N

bun test

] nagauisanin Jest wanuLvin LWz ksl Babel transform

8 @ypeScript sas5ulay native
o liidasld ts-node
. lidasfinns typescript uen
o I0TU ts, .tsx NIUN
o l default tsconfig.json UaQmAEINNIOUT Leias
ADEN:
{
"compilerOptions": {
"target": "esnext",
"module": "esnext",

"strict": true

o (1 h3esiie Dev AlFsmsaaniu Bun 1a

Tool [lxla? WAEILIAG)
VS Code (1 |4 IntelliSense L@nz1uiy
Prettier [] 4 bunx prettier
ESLint ] |bun add -d eslint uaalTwlanug
nodemon [] 1 —-hot uns
Webpack/Vite|| ] |[laidudu w31z Bun build laluaa
Jest (1 |[lef bun test unwldiae

e

[ aradslvalysionadingm

bun-demo/

index.ts # Entry file

package.json  # Metadata + script

tsconfig.json  # TypeScript config
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I— bun.lockb # Lock file WU binary
L .gitignore
index.ts
const server = Bun.serve({
port: 3000,
fetch(req) {
return new Response("[| Hello from Bun!", {
headers: { "Content-Type": "text/plain" }
b
}
b:;

console.log(' | Listening on http:/localhost:${server.port}");
T

bun index.ts

L) &gl BILNAA

4 a
Ao ANMNFINITALBIAN
CLI AOURWAILALSILUY native (WD BUME Zig)
Bundler 3049350 import %mﬂ%a’lﬂ“ﬁﬁ@, tree-shaking, minify

Package Manager||Lockfile LLUL binary, flat node_modules

Hot Reload Low-level fs watcher LLUU no dependency
TypeScript Compile L8z execute JETTES

Testing § built-in test runner ﬁL%’Jmﬂ

Dev Tools VS Code, Prettier, ESLint ‘iad%'mﬁwﬁl

LA DIN AN NI Bun.js (Bun.js Development Tooling)

(1 1.Bun CLI — gmzi‘nmomm'qnasi'w
Bun CLI AaLaIaddananiniiv:
e Runtime (bun run, bun index.ts)

e Package manager (bun install, bun add)
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e Bundler (bun build)
e Test runner (bun test)

C] @1&9nan

bun --help # gﬁwgowgaﬁu@
bun run # SUASUA

bun install # G dependency
bun dev # 38930 hot reload
bun build # bundle ld@

bun test # nagavyia

Bun CLI = Node.js + npm + Vite + ts-node + Jest — N ludsaden

[ 2. Editor & IDE #38950 Bun.js

LI Visual Studio Code (VS Code)

VS Code (uatiangaaigudInil Bun LW
o 3893V TypeScript/JavaScript Lﬁ&l‘ﬁl
e 3893V IntelliSense (Auto-completion, Go-to-definition)
o 893U Debugger LLUY inline

[ | Extensions LbziN:

. Y o
Extension ‘lﬁﬂﬂazli
ESLint A3793U error Lag code style
Prettier 2@ format 1AA a6 1

Bun Language Server (1519 #)|[iAindsz@nTaw LSP lagiannz

GitLens ATIZH Git LaauIn
REST Client nagay APl 1 editor
Thunder Client Ul a8y Postman &%3U REST

"] 3. Live Reload wag Hot Reload
Bun 3843UMINAMILLL Hot Reload laslaidaslt nodemon
bun --hot index.ts
L] aauan:
o 1 low-level file watcher

o 309U s, Js, .json, .env
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o LABUIAALAA reload anlwia

134 dependency nauan

|| 4. Testing Tools (Built-in & Ecosystem)
L] Built-in: bun test
/I math.test.ts

import { describe, it, expect } from "bun:test";

describe("Math", () => {
it("adds correctly”, () => {
expect(2 + 2).toBe(4);
b:;
b:;

bun test
L] aaiamn:

o wmSnn (I native code)

e APl 1nilan Jest/Vitest

« lidasdinns Babel #3a transformers
[] é1% Jest w38 Vitest az?

o lglazhdudu (1w Babel %38 esbuild)

o uuztin il bun test SuARIR IWI1ZL5INTN

L] s. Bundling Tools
"] Built-in: bun build
bun build index.ts --outdir=dist
38931:

e Minify

e Tree-shaking

e ES Modules

e CommondS

¢ JSON/CSS/Image import
" wSaunsunu Vite/Webpack

Feature | Bun Build || Vite/Webpack
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Feature || Bun Build || Vite/Webpack

Speed iShann |lthwnane

Config sidia9 config||@as config Luaz

HMR Y fidngtuuy

lonu SPAlaunsaiw  |[latdun

VANZER T SSR, API server, CLI tools 411N SPA AOW

[ ] 6. Linting & Formatting
" | ESLint
bun add -d eslint
npx eslint --init
o 3893501ld@ TypeScript/JavaScript
e uuzihlE3I0nY VS Code ESLint Extension
L] Prettier
bun add -d prettier
8398 _prettierrc:
{
"semi": false,
"singleQuote": true,
"trailingComma": "es5"
}
WU run W% bunx bW

bunx prettier --write .
| 7. Docker uaz DevContainer
Dockerfile (A28819):

FROM oven/bun:1.0.30

WORKDIR /app
COPY ..

RUN bun install
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CMD ["bun", "index.ts"]
VS Code DevContainer:
/I .devcontainer/devcontainer.json
{
"name": "Bun Dev",
"image": "oven/bun",
"features": {
"ghcr.io/devcontainers/features/node:1": {
"version": "20"
}
2
"postCreateCommand": "bun install"

}
¥N91UIINNY Codespaces 38 WSL2 '@

| 8. Dependency Management & Scripts

bun install
o 1 lockfile UL .bun.lockb (binary — load L%ﬁ)
e 38430 npm, file:, github:, git:

bunx — Wdawn npx

bunx cowsay Hello!

1580 binary 1aIuWNLNA LATIATY LU prettier, eslint, tsc

] 9. M3W@uI APl uaz SSR A28 Bun
90991:
e HTTP server lua?
e Bun.serve(...) — UUU low-level
e 38930 WebSockets
e 38470 Middleware stack WUl Express (W14 3rd party LG Hono, Elysia)
const server = Bun.serve({
port: 3000,
fetch(req) {

return new Response("Hello Bun!");

2
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N

L] 10. Monitoring LLae Debugging

f9laifi@Iasfionuy Production Grade  official waa a0l
e bun --hot + Logger
e Bun logger (custom)
e APM 3% Datadog W14 Node-compatible SDK

e Deno-style console.trace() lalasasa

] wwlialwawiraa (Dev Tools Roadmap)

Feature iANA31928 8azIdgn
Bun Inspector GUI Debugger
Bun Dev Server SSR + SPA HMR &1%3U Fullstack
Native Plugin System Custom transformers, hooks

v v A’
Language Server Protocol 1% VS Code 113 Bun 3nndu

Production Profiler &30 CPU & memory inspection
&gl
ANIA LAIBIND
CLI bun, bunx
Editor VS Code, Vim, WebStorm

Formatter Prettier

Linter ESLint
Test bun test, (78930 Jest LUUINA)
Build bun build

Hot reload bun --hot

Docker oven/bun base image

DevContainer||VS Code DevContainers
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N1SAAAY Bun.js Ut Windows + nagaunlg IDE

[ aqdasnaasns:

Fofidaed NuazIdun
0S | windows 10 %38 11 (64-bit)
Terminal | windows Terminal, PowerShell 438 Git Bash
Package Manager ] Chocolatey 738 Scoop
Editor | Visual Studio Code
Shell | PowerShell, Git Bash %38 WSL (LLuzﬁﬁW]ﬂEL"ﬁ/ Linux-based dev stack)
(1587 1: fae9r11 Scoop (S1BFAUATUKEI)

v ]

(] smaanii 1: anas Scoop (Winsslais)

\Ja PowerShell #285n5 Admin ufa3i:
Set-ExecutionPolicy RemoteSigned -scope CurrentUser
irm get.scoop.sh | iex

ww3ansdausidea PowerShell lws

] fumauﬁ 2: aﬂéﬁi Bun K% Scoop

scoop install bun

winld Git Bash %38 Windows Terminal AlEen&aLaean

(] 1 iafaadlaTans9zaanInlaenss bun "l@Tﬁnﬂnﬂﬁ

] L

1 257 2: AnaIH1% MSI Installer (m&rwﬁ'mﬂaﬂ% package manager)
[ aniilvaa:

lufSu'lsdnienisves Bun — https://bun.sh

ﬂﬁm_'ql&l Install Bun — L8an Windows Installer (.msi)

v v
maﬂmmm AULUAIAINAAAIATNTIWNAD W

] @3980uManes

] @903

1@ PowerShell %38 Terminal LaINLN:
bun --version

ADLTINAANT:
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