


A

‘luiaﬂmsw”wmlf?uLLaﬂwaLﬂﬁuqﬂﬁaqﬁ"u AMNTaLS lunINaIY Ut ANTAWY0ITIUL LAY
A ' o o P= ' A o o @ Ao o & o o
mmswqu‘tumiﬂmmmLwﬂiuiaﬂiﬁw 9 DaiduladudauninuaanudIavaInnwaw

& A A A Aa X A & o oA . i i .
wazaians nitluaIasdenfindunNenaulandaina1nfie Bunjs — JavaScript runtime I

u:i d' YV o YV & U 1 = 6 s e =
Gl:mmgnaaﬂLLuumealuwmuvLQm TFamdne wazdWIRTuATUATWANE IAILA L)
@ A " . . . " A = & A ' ¥

“iiga "Bun.js Web Programming: Intermediate” LaNWONIYVEUIULNDADLBANINNI
Mnaudugwllgzauna laswlunsdszandldnuais ase uaguiidadmagAinwam
ufludasiilaiuaiuatwiiatuaiadis Bun s laidnazidunsashs HTTP Server N33aNNS
IWduazlusioa nmsnasaulda N13IAN1IAT environment WAz config N1IUSWNT dependencies
NIYNWINNUIAUTSANEWaN AaaaawNITLT Bun Dev Server LNaLNNUIZANTAIWAIIWAIU
Lﬁa%ﬂm&iugﬂﬁ@L?Uamuﬁ’nﬂ”umﬂ%'ﬂujﬁ@iaLﬁadLLa:aa@ﬂﬁaaﬁu workflow  UBIBNWAI W
QI v H & Y v v ~ =Y
ISNEUIN UNA 7 "N198379 HTTP Server @28 Bun” Tavzwigawiouiniaiaduigivines
@8 Bun APIs MisluyunasfuginuaziBian Mufinsldnu WebSocket 1NaIas3LNIRRAT3

a 6
LUULSOR N
' =1 ¥ . P20 v v '

GaNlu uni 8 "n131Z91w File System Wag Process API" gmm:vlmiwgmimu
waztluulWaaas Bun APIs n133@nT directory Was bWAULUL asynchronous NhEINY process
LAY environment variables JIWAIN1IRI9 CLI tools 7ig1a13n bt laaseluwatuwnauy wiaa
@TaaLhayirmmiﬁ"ﬁaUlﬁnﬁlﬁ]mﬁﬂi:qnm“lﬁ'luiﬂswﬂﬁﬁd

UNN 9 "N1INAFaLAY Bun Test Runner” Q:Lﬁumia%aLLazﬁ'@ﬂﬁg@maauﬁw
13adialuneava9 Bun 1BWNNTI08M unit test NIIAIATLAZTY test suites NNT mock WINTWLAS
Im@a A88AIWNITIA coverage Lﬁaﬂiuﬁuqmmwmaﬂﬁ@azhafls:uu

Tu iJ“n‘?; 10 "n139MN13 Environment Variables Wag Config" ;‘Qlf’mﬁ]zvl,ﬁﬁﬂufﬂ’ﬁ
AABAAILOUNSLATUHAY environment  variables N13AIAN config WUUNATUFNIWLIARDY
(development, testing, production) NN133ANNT secrets 8819UABANEY WAZNIT integrate NU dotenv
%38 ba config Lﬁa‘lﬁmiw‘”@umlﬂuvl,ﬂaainﬁw@mmzﬂaaaﬁm

watla SlJ‘n"?; 11 "N199ANT3 Dependency Waz Package Management” 3A32UAJUNTT
fafuazaans dependencies a8 Bun n38tiaauazaIuguiIaITi nsuidyn conflicts
2u09M 7 publish package Lﬁamml,wiwmmgjmmimz

NH UNA 12 "P15¥9%IINAY Third-party Libraries” azafungdsmisldlauss
1N npm ecosystem AU Bun mﬁ?LLﬁﬁmU%W compatibility N3 optimize performance LazA2889

. A A @ = a o o a a a
nia Integrate React A78 Vue LWQ&?’]\‘]L'}ULLaﬂﬂﬂuﬁﬂJﬂLLazuﬂizawﬁﬂqW'ﬂ\i



Jarhese unit 13 *nsasauaz1fanm Bun Dev Server” filinnIasen hot reload,
live reload, N17 debug LaUWRLATY LLa:ﬂ’liL%au@iaﬂ”U editor/debugger Lﬁmﬁwm’ma:mmmz
anuHlumsnam wlaudlatrsmsldauaiiluaaiunmsainainnane

%ﬁfaﬁaLa'wftgﬂaaﬂLmusl,ﬁ;gdmmmmL’%ﬂuj”l,@'fvﬁmﬂLf{amL%amuﬁua:msﬂﬁuﬁﬁa
I@Uﬁﬂﬂﬂ%zﬁéﬁazhalﬁﬁuazuuawﬁaﬂizqﬂéi%ﬁaﬂuﬁinﬁﬂiﬂﬂ%ﬁlﬁﬂé@ﬁyﬁLﬂﬂ%mﬁsﬁaiﬁﬁﬁﬁu
gu130ld Bunjs  lwnmswamnSunewatatuszau production laagnssiula Slaseasrons
Fuifilsininwm Ussesds wssnioudanisagnsluawaa

%i'mf’mﬁaﬁawiwﬁ%uﬂugiﬁaﬁm”zyﬁﬁasJUﬂix@”ﬂﬁﬂmmsw‘”@umL"iwaoqmlﬁﬁn%ﬁﬂﬂ

a < o v A o Y o & A A ' = oA
anNYH Wiauj‘u&laﬂ'l.]ﬂ'ﬂ’]u'ﬂ’]ﬂﬁlUlu([aﬂﬂquwu’]L’JUEA@I%NWLIJ@UuLLﬂa\'iaU’NT]@LT)LL@z@aLua@.

£ s =
AIINBRZYIIIOUA

6 v a
q%ﬂﬁ%ﬁaQS'\ﬂ'\%ﬂ L8



GREITN

UNA 7 N3FT19 HTTP Server 628 Bun (HTTP Server by Bun).........c.evoeeeeereevesesees 1
®N138319 HTTP Server @18 Bun
®1138379 HTTP Server ¢ Bun (1348n)

® N1IRIIULTINLI3A2Y Bun APls
eN3 1919 WebSocket Nu Bun

‘Ll"nﬁl 8 N3LT9W File System ez Process API (File System and Process API)......... 73
® M 3lF9% File System 8¢ Process API
® M 31374 File System Wwas Process APl (1598n)
e nsawidanlwWaels Bun APIs
©M1330N17 Directory Laz MAWLUL Async 1t Bun
o3l TINn process LA environment variables 1 Bun
®11383149 CLI Tools @28 Bun

Oﬁaamagsm'mﬁ

UNA 9 NMINagauae Bun Test Runner (Bun Test Runner) ..., 126
®NINARDLAIY Bun Test Runner
o N 9: NINARBLAIEY Bun Test Runner (L%\‘iﬁﬂ)
® M3l Unit Test @28 Bun
® N3IAIALAZ I test suites @28 Bun Test Runner
6
® 13 mock Wﬂﬂ“ﬁuLLaziugaslu Bun Test Runner
*N13I@ Coverage 14 Bun Test Runner

Oﬁaaﬂ'ngsmﬂms

UNN 10 N133@NS Environment Variables Wa Config (Environment Variables and

®N1330N13 Environment Variables L& Config
®11339@N13 Environment Variables Waz Config — NuazBuaLTIaN

=} a K v . .
®318azLAuALTIANTAY NI environment variables T Bun



®NN13AIAN config WYNATIN environment T Bun
®1139@NT Secrets Waz Config NUaaany NU Bun.js
®N17 integrate Bun AU dotenv W38 b config

® 68N ININNT
UNA 11 N13IAN3 Dependency Lae Package Management (Dependency and Package

1Y = Tq =T 1= 0 0 T=Y o ) PSR 251
©11339@M13 Dependency a2 Package Management
®N13IANTT Dependency iLaz Package Management (L%\‘iﬁﬂ)
® GANILAZIANT dependencies @18 Bun
®13911aa package LazIANIILIBTTUAIE Bun
OmSLLﬁﬂEy%W conflicts WAz resolutions MANNTIANT dependencies @78 Bun
®publish package @78 Bun

Oﬁuaﬂwgsmwms

UNi 12 MIuIINAL Third-party Libraries (Third-party Libraries)........................ 304
©N13¥1N9%3INNY Third-party Libraries
®18azldalEIan: NMIYNIUIINAL Third-party Libraries Ut Bun.js
emslilausniann npm ecosystem Ui Bun.js
o msur lwilyw Compatibility 32%319 Bun nu'laus3 npm
®N17 optimize performance 240U Bun

Oﬁaaﬂwgim'mﬁ

‘Ll"nﬁl 13 ﬂﬁ@%ﬂ@i’umﬂ"ﬁmu Bun Dev Server (Bun Dev Server Setting)..................... 367
e nsasdnuazlda1u Bun Dev Server
Oﬂﬁi(ﬂg\?@i’lLLazl"ﬁ?‘i’lu Bun Dev Server (L%\‘iﬁﬂ)
13636 Hot Reload #28 Bun Dev
®N13IAMINIWNAIW LY Live Reload NU Bun
® 1135 Debug Application @28 Bun
®n173 Integrate Bun AU Editor / Debugger

Oﬁaaﬂ'ngsmﬂms

mﬁ?mmmu ................................................................................................................... 414



o v A v A
g{uwm%ammumiw

4
UNN 7
11983519 HTTP Server @28 Bun

(HTTP Server by Bun)

ﬂﬂ/
Lann
® 383 HTTP Server 678 Bun
® M38319 HTTP Server ¢28 Bun (15980)
[ I~ A 6 6 v
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1198519 HTTP Server @28 Bun

o NIFNIUEINIBTAAE Bun APIs

e NNIAIANMT route W request/response
e  MIMEINU WebSocket NU Bun

« @108h9 REST API tilasdu

1. NM13a39L 53U B3 A28 Bun APIs

Bun 3w3ou APl ludnflsassumaasis HTTP Server wuwdnsuaszsiansa lagldworidu serve()
9 nluga bun SaefeaiuNanTwle Node.js 1w http.createServer ug Bun aanuuuanliiziuas
Taudne

import { serve } from "bun";

const server = serve({
port: 3000,
fetch(request) {
return new Response("Hello from Bun HTTP Server!", {
status: 200,
headers: { "Content-Type": "text/plain" }
b;
}
b:;

console.log("Server running on http://localhost:3000");
o WIrTU serve() SUSLLAINANINRUANDIALAL callback fetch() LNaIaNTT HTTP request

o lu fetch(request) mmmaﬁwﬁasﬁlalu request A& Response NAL

Bun.js Web Programming: Intermediate wih 2
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2. NNSAANTT route LAY request/response

d' v [~3 a6 €d' et K% ,&’ o . Y I A
LNRINLILLTIN I aTNTUTD YU LIIFINITNIANT routing VLG]G'IEJ 9 I@]UL“E@ path %38 method
U3 request

import { serve } from "bun";

const server = serve({
port: 3000,
fetch(request) {

const url = new URL(request.url);

if (url.pathname === "/") {
return new Response("Welcome to Home!", { status: 200 });
} else if (url.pathname === "/about") {
return new Response("About us page", { status: 200 });
} else if (url.pathname === "/api/data" && request.method === "GET") {
const data = { message: "Hello API" };
return new Response(JSON.stringify(data), {
status: 200,
headers: { "Content-Type": "application/json" }
b;
} else {

return new Response("Not Found", { status: 404 });

N

console.log("Server running on http://localhost:3000");
o 3% new URL(request.url) Lﬁimwﬂ path, query, LLmSu 9

o &3 Response lauaINNIAMNWUA headers La2 status code @@y HTTP standard

3. 17129711 WebSocket N1l Bun

Bun 78970 WebSocket API luén lagisnaiu1Inaing WebSocket server 1 HTTP server
AN LA LT

Bun.js Web Programming: Intermediate wih 3
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import { serve } from "bun";

const server = serve({
port: 4000,
websocket: {
open(ws) {
console.log("WebSocket connection opened");
ws.send("Welcome to WebSocket server!");
2
message(ws, message) {
console.log("Received:", message);
ws.send('Echo: ${message});
2
close(ws, code, reason) {
console.log("WebSocket closed: ${code} - ${reason}’);
2
2
fetch(request) {
return new Response("Hello from HTTP server with WebSocket!");
}
Bk

console.log("Server and WebSocket running on http://localhost:4000");
o @aRan websocket Ml serve() Fvua callbacks #%5UN3LDA connection, TU
1807273, wazila connection

o lu callback message tNRINTNABUNALLBANY client bet

4. @20819 REST API i3
iaanInase REST API i 9 62 Bun lassuuazssdayn JSON e HTTP methods 14 9

import { serve } from "bun";

interface User {
id: number;

name: string;

Bun.js Web Programming: Intermediate wih 4
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const users: User[] = [
{id: 1, name: "Alice" },
{id: 2, name: "Bob" }
I;

const server = serve({
port: 5000,
async fetch(request) {
const url = new URL(request.url);

const method = request.method;

if (url.pathname === "/users" && method === "GET") {
return new Response(JSON.stringify(users), {
status: 200,
headers: { "Content-Type": "application/json" }

1

if (url.pathname === "/users" && method === "POST") {
try {
const body = await request.json();
if ('body.name) {
return new Response("Missing 'name' field", { status: 400 });

}

const newUser: User = {
id: users.length + 1,
name: body.name

2

users.push(newUser);

return new Response(JSON.stringify(newUser), {
status: 201,

headers: { "Content-Type": "application/json" }

Bun.js Web Programming: Intermediate wih 5
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b;
} catch {
return new Response("Invalid JSON", { status: 400 });

return new Response("Not Found", { status: 404 });

}
N

console.log("REST API server running on http://localhost:5000");
e 0tnsitT array users uunastayainnss
e 893U GET /users Lﬁiaﬁaﬁaga users YIRNR
« 38930 POST Jusers tWauh user lnal lan@asas JSON body { "name”: ".." }

o 14 request.json() 81% JSON body 31n request

GREl

9

o Y =
129 Jgasiagn

8319 HTTP Server 61 |, . . . .
1% serve() MAWANBIGLAL callback fetch 3ANIT request/response
Bun

N1390N"3 route 1 URL wen path L8z method LWL logic route @14 €

o fN%ua websocket callbacks &1L open, message, close LND &I
%9114 WebSocket
WebSocket server

@18819 REST API 8§39 endpoint GET, POST IAN13 JSON body LR response @28 Bun
SN API

N198319 HTTP Server A28 Bun (12980)

1. N3850 53U EsWIa3A28 Bun APIs

ﬁ‘y%g’mmad Bun HTTP Server

Bun Qﬂaammuunﬁmﬂu JavaScript runtime ﬁL%’JLLﬂ:ﬂiULﬂ%ﬂd @i‘jLL@i runtime engine, bundler,
package manager W8z HTTP server luan ﬁﬂﬁlsjﬁada@@%wﬂ

o serve() AaNINTURANEIRTURINS HTTP Server

Bun.js Web Programming: Intermediate wih 6
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o 1w API ﬁﬁammg'm Fetch APl ua313U (Web Fetch API) ¥inlilaaswinauaziinang
ganAsaInLNMIRAW LTS client
Tﬂidﬁ%’]dﬁ%g’]%wad serve():
serve({
port: number, /I wasandsninasasWadue
fetch(request) => Response, // W9RT4aAN1S HTTP request
websocket?: { ...},  // @L8and1nIL WebSocket (613)
error?(error) => Response // @2LR8NIANT error ﬁLﬁ@ifulu fetch
Bk
N3N
« Bun Wanasamufiinnue wazsows request
o “/f]ﬂﬂ%ﬂﬁﬁ request 131 Bun 92138 callback fetch(request)
o @1 callback JU request object (LU Fetch API) Laead return response object navuly

e M73M Fetch API ¥inlkidiau server NlEluiaa async/await laatned

2. NN3IANIT route LAY request/response
N19 routing LU manual
Bun ''16# router ludainiian Express.js 15188430N"3 routing LadH1NNIATI1380Y URL LAz
HTTP method
o 1% new URL(request.url) Wauen path, query parameters
e  @7IIRBU request.method Wasaawlainzaauswasuun v 1w GET, POST, PUT,
DELETE
e &4 response @38 new Response() ARNINTOMAUA status code, headers, Was body 'bé
AUADINIT
N3AANTT request body
e Bun 7893UM387% body "L@T%mzlgﬂl,mu L% request.text(), request.json(),
request.formData()
e 689 await tN31210% Promise
A28819N139ANT route (LBIAN)
async function fetchHandler(request: Request): Promise<Response> {
const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

Bun.js Web Programming: Intermediate wih 7
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if (path === "/api/users" && method === "GET") {
/I @aTa3A users
return new Response(JSON.stringify(users), {
status: 200,
headers: { "Content-Type": "application/json" }
b
} else if (path === "/api/users" && method === "POST") {
try {
const data = await request.json(); // 811 JSON body
if (/data.name) {
return new Response(JSON.stringify({ error: "Name is required" }), { status: 400 });

}
/I VWY user b

const newUser = { id: users.length + 1, name: data.name };
users.push(newUser);
return new Response(JSON.stringify(newUser), { status: 201, headers: { "Content-Type":
"application/json" } });
} catch (e) {
return new Response(JSON.stringify({ error: "Invalid JSON" }), { status: 400 });

return new Response("Not Found", { status: 404 });

3. N131297% WebSocket 11 Bun
anunlaiiasduiiaany WebSocket
e WebSocket qa protocol gwsuidanmsdoudouuy full-duplex 217314 client LLag server
e LWNNZNULAUNALATY real-time LU chat, LN, dashboard ﬁﬁaaé’wmm‘fagaa@ 9
Bun LLaz WebSocket
o Bun 78430 WebSocket API lu@asinu option websocket Tu serve()
« &1 websocket i object Alsznauely callback Wan < asii:
o open(ws): ija client L@ connection

o message(ws, message): \{la server SUTaANIN client

Bun.js Web Programming: Intermediate wih 8
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o close(ws, code, reason): ija connection Qﬂﬁ@]
A108191B98N WebSocket
const server = serve({
port: 8080,
websocket: {
open(ws) {
console.log("Client connected");
ws.send("Welcome!");
3
message(ws, message) {
console.log("Received from client:", message);
ws.send('Echo: ${message}’); // §NaUTaANULGN
3
close(ws, code, reason) {
console.log('Connection closed: ${code} - ${reason}’);
}

|3
fetch(request) {

return new Response("HTTP Response alongside WebSocket");

e NNIWENW HTTP uaz WebSocket 11 server Laganw vinlwdnadanisweau

e Bun 70N17 WebSocket 13201 low-level ﬁﬂﬁﬁmmﬁugo

4. Ghating REST API 1ilasdn (1398n)
L INIINITaanttuy API
o 1% HTTP methods Miinunzay: GET (814), POST (&314), PUT/PATCH (Wi 1), DELETE
(5)
o 1 URL ﬁfmﬁmua:ﬁiaﬂmu%mm LT /users, /products/{id}
o @oUNSU JSON Tiiluanasgu wiaw status code Filmunza 1 200, 201, 400, 404,
500
@n8819 REST APl fiA3U87%

interface User {

Bun.js Web Programming: Intermediate wh 9
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id: number;

name: string;

const users: User[] = [
{id: 1, name: "Alice" },
{id: 2, name: "Bob" }
I

async function apiHandler(request: Request): Promise<Response> {
const url = new URL(request.url);

const method = request.method;

if (url.pathname === "/users") {
if (method === "GET") {
return new Response(JSON.stringify(users), {
status: 200,
headers: { "Content-Type": "application/json" }
b
}
if (method === "POST") {
try {
const body = await request.json();
if ('body.name) {
return new Response(JSON.stringify({ error: "Missing name" }), { status: 400, headers: {
"Content-Type": "application/json" } });
}
const newUser = { id: users.length + 1, name: body.name };
users.push(newUser);
return new Response(JSON.stringify(newUser), { status: 201, headers: { "Content-Type":
"application/json" } });
} catch (error) {
return new Response(JSON.stringify({ error: "Invalid JSON" }), { status: 400, headers: {
"Content-Type": "application/json" } });

Bun.js Web Programming: Intermediate wh 10
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return new Response(JSON.stringify({ error: "Not Found" }), { status: 404, headers: { "Content-

Type": "application/json" } });
}

serve({
port: 5000,
fetch: apiHandler
s
v =~ v o [ %7
VDAVAINITIY Bun §1%51 REST API
o FUIASWAAUNTNEINTIAY
a nq/' %% 1 " v & a
o AaaduazIniny ludasnewilausSiuas

o lFna33 1 Fetch API hldldasaaadasniuiiviundizasuazisdamaions

a3iBedn

o Y a R
129 t3dan

1 serve() WU async W3ad Fetch API, $18UANTINGY, LANIZALNUN
Bun HTTP Server || - o e
dasnIanaTIgeuazd lmiiuy modern

Ao TEULBIUATANGUNIN, TBITUNITATIINAL path, method, query Uz
Routing .
body LLUY async &

097U protocol WebSocket native Iu@T’J, Y lA&319 real-time app "L@Tﬁ:mﬂ,
WebSocket A .
A callback lifecycle aTUNIH

L JSON communication, status code ﬁ'mw, i error handling LR
REST API Design .
validation 318

1UeANTAWUA:  |[Bun LBINZ&1AITL backend ﬁﬁaamsﬂizﬁﬂ%mwg{a, L’fmu;ﬁ%a, aq

AT dependency, wazn3auldny TS/US 13 frontend/backend

% (3 Aa ¢ & vV
ﬂ'ﬁﬁi'l\‘ll,')ﬂl,“ﬁiw 1I93A8 Bun APIs
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AMNIIN

Bunjs § APl §1%308319 HTTP Server Aitiuanuisiuszisaude lagWsidunanae serve() @
$uSauLand config AfMuaNaIaLAzNINTY callback Wasan1s HTTP requests WUL
asynchronous K1 Fetch APl Ailuanasgnuuadiiu
Wanzw serve() vino1wag9ls

o Janasafifininua 1u 3000

e 383U HTTP requests

e EWIUUARE request 9 5aNWIrTH callback 7148 fetch

e callback ﬁfﬂ.l Request object (AMW119331% Fetch API)

e L3618 return Response object ﬁl Bun 2z&INAL client
Eﬂtmnmﬂ%’muﬁ%g'}%

import { serve } from "bun";

const server = serve({

v

port: 3000, // TNAUANEITANAINTIALTIWI8THI

fetch(request) {
/I MBENNRITaANNADUNALNY 9
return new Response("Hello Bun HTTP Server!", {
status: 200,
headers: { "Content-Type": "text/plain" }
};
}
b:;

console.log("Server is running on http://localhost:3000");

asunulanfiazusma
e import { serve } from "bun";
¥4 serve WINTHITN Bun runtime L‘ﬁiaa%/’]\‘i HTTP Server
o serve({...})
Sonld serve() tWoa 4 server WiauasAeng 9
e port: 3000

ARUARNULAUNAIA LA server WId1UD
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fetch(request) { ... }
e callback §1%3IUIANTT HTTP request nﬂﬂ%ﬁlﬂﬁm
o request \JudauLangduuy Fetch AP ‘ﬁ'ﬁﬁaga request 19WHA 1% URL,
headers, method, body
return new Response("Hello Bun HTTP Server!”, {...})
8319 response nav'lU3 client
o Tannulu body 1% "Hello Bun HTTP Server!"
o &muz HTTP 1w 200 (OK)
o Mwua header Content-Type T4 plain text
console.log(...)

LRAITaA13 1% console 91 server W3V

qmoﬁ%mae Bun HTTP Server

API 15na331% Fetch API 11 developer datiuduiag vinlwisuugleiss

38930 async/await $18dansiuulaauuy asynchronous

i aidasiomnlausaANLAY 1T% Express

UafnSnings iwanz Bun Waudas Rust uazld JavaScriptCore engine 5an3 v Tu
V1990

ABLITHLATNAFAL

—_

A w0 DN

83908 serverjs lalaaanuun

1@ terminal LAITHANSS

bun run server.js

Wariuiuswasitn URL: http:/localhost:3000

2 7AUTaAN Hello Bun HTTP Server!

@ . 2 | & o . &9 o [ ® acg¢ &Y
@]'Jaﬂ”l(ﬂ:ﬂsLLﬂiN 3 AN WHITUILR 3 @l’JﬂEﬂGLL%JUixgﬂ@lﬂl“ﬁ ﬂ']iﬂi'\\‘ﬂﬂ'ﬂlsﬁiwlqaiﬂ'JH

Bun APIs Wiaulasdainding, dnasunslaa LazNan1IT

dadeldsunsauiing1w 3 67

o ' A & Aac¢ ¢ Y '
DN 1: L?ULszjiNL‘)aimauﬂaﬂ‘)’md’m 9

Tassasrslisiane

basic-server-1/
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server.js
server.js

import { serve } from "bun";

serve({
port: 3000,
fetch(request) {
return new Response("Hello from Bun basic server!", {
status: 200,
headers: { "Content-Type": "text/plain" }
b
}
b:;

console.log("Server running on http://localhost:3000");
Aadurulan

o &39 HTTP Server WeWasa 3000

e QAAUNALTAANIY ¢ @28 plain text

NANIIIH

% bun run server.js WAL http://localhost:3000 WLAUTIANW:

Hello from Bun basic server!

G089 2: 1SUETNI848 routing wuVdIE
Tassasslisand
basic-server-2/

L server.js

server.js

import { serve } from "bun";

serve({
port: 3001,
fetch(request) {

const url = new URL(request.url);

o v A v A
AUINUITDIINIUNLTYU
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if (url.pathname === "/") {
return new Response("Home Page”, { status: 200 });
} else if (url.pathname === "/about") {
return new Response("About Page", { status: 200 });
} else {
return new Response("Page Not Found", { status: 404 });
}
}
b:;

console.log("Server running on http://localhost:3001");
Aadurulen
e  @313RBAU path Va3 request
e ABUTBANWUANGNINUANY route /, /about, uazaw ¢ 1w 404
HAN13h
3% bun run server.js 12N
e http://localhost:3001/ LL&®3 "Home Page"
e http://localhost:3001/about LL&®4 "About Page"
¢ URL 5% ¢ U6 "Page Not Found" WIDUEDU 404

fad19f 3: 15U1B W1 5d49 JSON Response
Taseasslusiana
basic-server-3/

L server.js

server.js

import { serve } from "bun";

serve({
port: 3002,
fetch(request) {
const data = {
message: "Hello JSON",
time: new Date().tolSOString()

|3

o v A v A
AUINUITDIINIUNLTYU
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return new Response(JSON.stringify(data), {
status: 200,

headers: { "Content-Type": "application/json" }
b:;
}
b;

console.log("Server running on http://localhost:3002");
aasuralan
o ®31908ULING JSON wazaInaULn response
o 613\‘1 header Content-Type v application/json
HAN13h
3% bun run server.js 121 http:/localhost:3002 3¢ l@ JSON 1zt
{
"message": "Hello JSON",
"time": "2025-08-09T07:50:00.000Z"

dragalisunsauniilszand 3 a7

G08197 4: REST API 1las@u — 9an13 Users
Tassasolustana
app-basic-api/

L server.js

server.js

import { serve } from "bun";

let users = [
{id: 1, name: "Alice" },
{id: 2, name: "Bob" }
I

async function handler(request) {

const url = new URL(request.url);
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const method = request.method;

if (url.pathname === "/users") {
if (method === "GET") {
return new Response(JSON.stringify(users), {
status: 200,
headers: { "Content-Type": "application/json" }
b:;
} else if (method === "POST") {
try {
const body = await request.json();
if ('body.name) {
return new Response(JSON.stringify({ error: "Name required" }), { status: 400 });
}
const newUser = { id: users.length + 1, name: body.name };
users.push(newUser);
return new Response(JSON.stringify(newUser), {
status: 201,
headers: { "Content-Type": "application/json" }
b:;
} catch {
return new Response(JSON.stringify({ error: "Invalid JSON" }), { status: 400 });

return new Response("Not Found", { status: 404 });

serve({
port: 4000,
fetch: handler

N
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console.log("REST API server running on http://localhost:4000");
Aadurulan
e & API Jusers
o GET @ list U89 users
« POST wiw user Ina Tandasds { "name": "..." } 14 JSON body
e @79FaU error 8819418 11w Fa'laigann, JSON laigndas
e @alu HTTP status 200, 201, 400, 404 AULANIERY
HAN133%

e GET http://localhost:4000/users azle

{"id": 1, "name": "Alice" },

{"id": 2, "name": "Bob" }

e POST 628 JSON { "name": "Charlie" } W user Tnsl waele response nauldn user

Tnal

Gagnef 5: 1SuIFTHI09WSaa WebSocket Echo Server
Tassasolustana
app-websocket/

L server.js

server.js

import { serve } from "bun";

const server = serve({
port: 5000,
websocket: {
open(ws) {
console.log("WebSocket connection opened");
ws.send("Welcome to Bun WebSocket server!");
13
message(ws, message) {
console.log("Received from client:", message);

ws.send('Echo: ${message});

b
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close(ws, code, reason) {
console.log("WebSocket closed: ${code} - ${reason}’);

}
2
fetch(request) {

return new Response("Hello from HTTP server with WebSocket!");
}

b;

console.log("Server and WebSocket running on http://localhost:5000");
arasuralan
e N HTTP server ‘ﬁﬁ WebSocket server 733lua?
o il client andaazdstannudausy
e UTDAININN client LAIRINALLUL echo
o usaIEDIusla WebSocket 0
HAN13h
e 191 http://localhost:5000 AztAUTaAINN HTTP
o 1o WebSocket client (45l browser devtools %38 app 814 wscat) \ToudauazEs

TaaY A 1aIUTaANNAaLNAL

o oA & Aacd¢ ¢ v T .
M298197 6: LIULTINLIBINIAN static file serving
lassassldsiana

app-static-server/

I_ server.js

L public/
L

index.html
public/index.html
<IDOCTYPE html>
<html>
<head>

<title>Bun Static Server</title>
</head>
<body>

<h1>Welcome to Bun Static File Server!</h1>
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</body>

</html>

server.js

import { serve } from "bun";
import fs from "fs";

import path from "path";

const publicDir = path.resolve("./public");

async function handler(request) {
const url = new URL(request.url);

let filePath = path.join(publicDir, url.pathname === "/" ? "/index.html" : url.pathname);

try {
const file = await fs.promises.readFile(filePath);
const ext = path.extname(filePath).toLowerCase();

let contentType = "text/plain”;

if (ext === ".html") contentType = "text/html";
else if (ext === ".js") contentType = "application/javascript";
else if (ext === ".css") contentType = "text/css";

return new Response(file, {
status: 200,
headers: { "Content-Type": contentType }
b;
} catch {

return new Response("File Not Found", { status: 404 });

serve({
port: 6000,
fetch: handler
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N

console.log("Static file server running on http://localhost:6000");
Aadurulan
« 559 HTTP Server finaulWs static anlwaiaad public
o ulWALUY async 918 fs.promises.readFile
e TN%uA Content-Type mumuaqavl,wﬁ
o mlaiaalna &9 404
HAN13h

« 17l http://localhost:6000 azifiunin HTML Aissaual index.htm

168917 NUTITIN IWENINLUA LY ZIP WIBNA1RITHILazaIAT VS Code laasu!

laasu! RAad1atuuLIanuazalatIlaaLIad
N139AN13 Route Lag Request/Response 1% Bun HTTP Server

WWIAANHI
Bun HTTP Server if built-in router LUy Express o) Fastify 131396899005 routing L83 Al
nIAINIRDY

e URL path (request.url)

e HTTP method (request.method)

o 'ﬂ/aﬂasl,u request body (ﬁ'ﬁﬁ)

lavlga1a3gu Fetch API ninua ldinaunnidouldauuy asynchronous lddsuaziiantu

n13ian path Lag method
iazld

const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

\Wafd path uaz method aiFatian b routing

A8819N1IIANIT route LUVIY

import { serve } from "bun";
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serve({
port: 3000,
async fetch(request) {
const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

if (path ==="/") {
return new Response("Welcome to Home Page", { status: 200 });
} else if (path === "/about") {
return new Response("About Page", { status: 200 });
} else if (path === "/data" && method === "POST") {
const body = await request.text();
return new Response("You posted: ${body}", { status: 200 });
} else {

return new Response("Not Found", { status: 404 });

}
N

console.log("Server running on http://localhost:3000");

N3AANTT Request Body
o mmTaHa text: await request.text()
e  81% JSON: await request.json()
e 8% form data: await request.formData()

A2 . (% ' %
Jatw async function LWT]Z"I]?]H&E]’H]’%K&O&J’]"E’]

NN9A8YU Response LULALLDYA
LIIRINNINFINN Response @28l constructor
new Response(body, {

status: 200,

headers: {

"Content-Type": "application/json"

Bun.js Web Programming: Intermediate
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}

b;

gnatINIRaL JSON:

return new Response(JSON.stringify({ message: "Hello" }), {
status: 200,
headers: { "Content-Type": "application/json" }

N;

A0819lAAIANTT Route W3al Request/Response (L%dﬁn)

import { serve } from "bun";

const users = [
{id: 1, name: "Alice" },
{id: 2, name: "Bob" }
I

async function handler(request) {
const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

if (path === "/users") {
if (method === "GET") {
return new Response(JSON.stringify(users), {
status: 200,
headers: { "Content-Type": "application/json" }
b;
} else if (method === "POST") {
try {
const data = await request.json();
if (data.name) {
return new Response(JSON.stringify({ error: "Name required" }), { status: 400 });

}

const newUser = { id: users.length + 1, name: data.name };
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users.push(newUser);
return new Response(JSON.stringify(newUser), {
status: 201,
headers: { "Content-Type": "application/json" }
b:;
} cateh {
return new Response(JSON.stringify({ error: "Invalid JSON" }), { status: 400 });
}
} else {

return new Response("Method Not Allowed", { status: 405 });

return new Response("Not Found", { status: 404 });

serve({
port: 4000,
fetch: handler

N

console.log("Server running on http://localhost:4000");

o Bun 17 Fetch API 113 request La2 response
e Routing ¢a9t08wEn URL Waz method La3
o 3BIILNTIU request body UL async

o« &I response w3au status Waz header baazidaa

dadwliunsy 3 Methaiugiu uaz 3 Madiuwidszyndiiin 11393 route uag

requestiresponse A28 Bun HTTP Server w3aulassasndlns, dafurslda uasnan1ssi

¥
aradsldsunsaiingw 3 69
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@22819% 1: Routing LULNNY ABUYDANAK path

Tassasslidsane
route-basic-1/
L

server.js

server.js

import { serve } from "bun";

serve({
port: 3000,
fetch(request) {
const url = new URL(request.url);

const path = url.pathname;

if (path === "/") {

return new Response("Welcome to Home Page", { status: 200 });
} else if (path === "/about") {

return new Response("About Page", { status: 200 });

} else {

return new Response("Page Not Found", { status: 404 });

}
s

console.log("Server running on http://localhost:3000");
aasurslan
« 158 URL path uazaaudaninuaia route Aifnwua
« laaule method uaz request body Tudratnsit
e path liaserufitimue &9 404
NAN1II%

3% bun run server.js

« 14 http://localhost:3000/ e an21% "Welcome to Home Page”
111 http:/localhost:3000/about l@daaau "About Page"
o 17N path 5%1@1 ldaaany "Page Not Found"

Bun.js Web Programming: Intermediate wih 25



4 o v A
g{uwmﬁammumiﬂu

A12819% 2: Routing W32:A319daL HTTP Method

Tassasslidsane
route-basic-2/
L

server.js

server.js

import { serve } from "bun";

serve({
port: 3001,
async fetch(request) {
const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

if (path === "/data") {
if (method === "GET") {
return new Response("This is GET data", { status: 200 });
} else if (method === "POST") {
const body = await request.text();

return new Response('Received POST data: ${body}", { status: 200 });
} else {

return new Response("Method Not Allowed", { status: 405 });

return new Response("Not Found", { status: 404 });

}
N

console.log("Server running on http://localhost:3001");
Aaduelan

o maﬁmauﬁ% path L8 HTTP method

e 38970 GET uaz POST 1%L /data

e 81% body LUU async 13t POST
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e @8U 405 &N method 338951
HAN13h
e GET http://localhost:3001/data @8y "This is GET data"
o POST lfifieniugitaninn 9zasy "Received POST data: .."
« method 8w 9 l¢ 405

Ga@8n97 3: REST API ijasan IAN13704a [ memory
Tassasslisand
route-basic-3/

L server.js

server.js

import { serve } from "bun";

let todos = [
{id: 1, task: "Learn Bun", done: false },

{id: 2, task: "Build HTTP Server", done: true }
I

async function handler(request) {
const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

if (path === "/todos") {
if (method === "GET") {
return new Response(JSON.stringify(todos), {
status: 200,
headers: { "Content-Type": "application/json" }
};
} else if (method === "POST") {
try {
const body = await request.json();
if (Ibody.task) {
return new Response(JSON.stringify({ error: "Task is required" }), { status: 400 });
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}
const newTodo = { id: todos.length + 1, task: body.task, done: false };
todos.push(newTodo);
return new Response(JSON.stringify(newTodo), {
status: 201,
headers: { "Content-Type": "application/json" }
};
} catch {
return new Response(JSON.stringify({ error: "Invalid JSON" }), { status: 400 });
}
} else {

return new Response("Method Not Allowed", { status: 405 });

return new Response("Not Found", { status: 404 });

serve({
port: 3002,
fetch: handler

s

console.log("Server running on http://localhost:3002");
aasurslan

e &9 REST APl 813U /todos

e GET Au38n17 todos L% JSON

« POST s todo Tnaiann JSON body

«  a3988U error Lijoadu 11U q@ﬁagavlﬂmuﬁm, JSON VL;J'E]ﬂGTaa
NAaN1YI%

e GET http://localhost:3002/todos 1 todos JSON

e POST &3 JSON L% { "task": "New task" } AT aM sl

% (] I'4 %
mamafﬂmnmuuaﬂszqnm 362
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G98197 4: REST APl 3AN13 Users W3DaN139AN13 route BAYLLIL
Tassassldsiand
app-route-users/

L server.js

server.js

import { serve } from "bun";

let users = |
{id: 1, name: "Alice" },
{id: 2, name: "Bob" }
I;

async function handler(request) {
const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

/I GET /users - list all users
if (path === "/users" && method === "GET") {
return new Response(JSON.stringify(users), {
status: 200,

headers: { "Content-Type": "application/json" }

1

/ POST /users - add new user
if (path === "/users" && method === "POST") {
try {
const data = await request.json();
if (/data.name) {
return new Response(JSON.stringify({ error: "Name is required" }), { status: 400 });

}

const newUser = { id: users.length + 1, name: data.name };
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users.push(newUser);
return new Response(JSON.stringify(newUser), {
status: 201,
headers: { "Content-Type": "application/json" }
b:;
} catch {
return new Response(JSON.stringify({ error: "Invalid JSON" }), { status: 400 });

}
}

/I GET /users/:id - get user by id
if (path.startsWith("/users/") && method === "GET") {
const id = parselnt(path.split("/")[2]);
const user = users.find(u => u.id === id);
if (user) {
return new Response(JSON.stringify(user), {
status: 200,
headers: { "Content-Type": "application/json" }
b
}

return new Response(JSON.stringify({ error: "User not found" }), { status: 404 });

return new Response("Not Found", { status: 404 });

serve({
port: 4000,
fetch: handler

N

console.log("User API server running on http://localhost:4000");
aasuralan

e AANNJ route RALWLL
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e GET Jusers A list users
e POST /users VWY user

o GET /users/:id A% user a3 id

lfn13aTI3maU path LU startsWith Lazuen path usiw 9
HAN13h

e GET http://localhost:4000/users A user list

« POST Jusers 1A user 1w

« GET /users/1 fiw user id=1 w38 404 t'laidl

G897 5: REST APl W58a190n15 HTTP Headers waz Status Codes
Tassasolustand
app-route-headers/

L server.js

server.js

import { serve } from "bun";
const data = { message: "Hello Bun" };

serve({
port: 5000,
fetch(request) {
const url = new URL(request.url);

const path = url.pathname;

if (path === "/") {

return new Response("Welcome to Bun server", { status: 200 });

if (path === "/json") {
return new Response(JSON.stringify(data), {
status: 200,
headers: {

"Content-Type": "application/json",

"X-Custom-Header": "BunServer"
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if (path === "/redirect") {
return new Response(null, {
status: 302,
headers: {

Location: "https://bun.sh"

D

return new Response("Not Found", { status: 404 });

}
N

console.log("Server running on http://localhost:5000");
aasuralan

e GAUTDAMNTITNAT, JSON W3dW custom header

e ¥ redirect HTTP 302 11130 Bun

o 1% HTTP status codes uag headers LUUGNS 9
HAN13h

o 11N/ LRAITDANUTITUAN

o 1N /json 6" JSON w3au header X-Custom-Header

e 191 /redirect redirect vLiJ bun.sh

G897 6: APl 59951 Query Parameters waz POST Form Data
Taseaseldsiana
app-route-query-form/

L server.js

server.js

import { serve } from "bun";

o v A v A
AUINUITDIINIUNLTYU
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serve({
port: 6000,
async fetch(request) {
const url = new URL(request.url);
const path = url.pathname;

const method = request.method;

if (path === "/search” && method === "GET") {
K, query param ?q=
const query = url.searchParams.get("q") || "";

return new Response('You searched for: ${query}’, { status: 200 });

if (path === "/submit" && method === "POST") {
/I 811 form data
const formData = await request.formData();
const name = formData.get("name") || "Unknown";

return new Response("Hello, ${name}’, { status: 200 });

return new Response("Not Found", { status: 404 });
1
ok

console.log("Server running on http://localhost:6000");
Aadurulan
e GET /search?q=term &4 query string
e POST /submit a'm*’ﬂ”aga form data 971N request
. @au%mmmuﬁagaﬁ{um
NANI3H
e GET http://localhost:6000/search?q=bun @8y "You searched for: bun"

e POST /submit &3 form data L%% name=John §8ay "Hello, John"

N151291% WebSocket N1 Bun
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1. Bun 38951 WebSocket Inai6159
Bun i APl #1%3139aM13 WebSocket 119149 server 1az client luen ¥ilwiss1a13ngse real-
time communication laagnsingasuazsiaisd lagltuiasgin WebSocket API finsnany

Browser

2. 95n158319 WebSocket Server @28 Bun
wagld serve() 31N Bun Lﬁa%vu HTTP Server LLRz@33388Y request Jdunns upgrade protocol
\Wa&319 WebSocket connection 138l
Wan 9 Ao
o 1TA request.headers.get("upgrade") === "websocket"
e 3719 WebSocket 628 new WebSocket(request) (1% Bun)

e AN event LT onmessage, onclose Ui WebSocket

3. é’aashefﬁ'm WebSocket Server ‘ﬁ%ﬁ’]%

import { serve } from "bun";

serve({
port: 8080,
async fetch(request) {
/1 Faidu WebSocket upgrade w3a L4
if (request.headers.get("upgrade") == "websocket") {

return new Response("Expected websocket", { status: 400 });

const ws = new WebSocket(request);

ws.addEventListener("open", () => {
console.log("WebSocket connection opened");

ws.send("Welcome to Bun WebSocket Server!");

»;

ws.addEventListener("message”, (event) => {

console.log("Received message:", event.data);
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// @aUNAUTDAINLAN

ws.send('Echo: ${event.data}’);

D

ws.addEventListener("close", () => {

console.log("WebSocket connection closed");

s

return ws;

}
s

console.log("WebSocket server running at ws://localhost:8080");

4. MINA&aU WebSocket Server
LIRINNTONAFAUAE

o lusun3u client d28 JavaScript lwus3iwas (Console)

o lusunIuitin websocat %38 Postman ‘ﬁiaxﬁ‘u WebSocket
atnd dlient tiasduliiufimad Console:

const ws = new WebSocket("ws://localhost:8080");

ws.onopen = () => {
console.log("Connected to server"),

ws.send("Hello Bun!");

J

ws.onmessage = (event) => {

console.log("Message from server:", event.data);

|3

ws.onclose = () => {

console.log("Connection closed");

|3
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4 o v A
g{uwuq’?{ammumiau

e Bun 38930 WebSocket server hié)
o 14 new WebSocket(request) LB AWLNIA connection
e 979 event listeners Lﬁ'a%“udﬁaﬁaﬁu client

o WNNZNULBY real-time LW chat, game, dashboard

fidadadnilliuniu WebSocket il Bun $1w% 3 18t 19Ruz % uaz 3 Mathuwidszynd

wianlasegavg, defuislea, wuaznan1si
aradnslisunsaiing 1w 3 arad19: N131%91% WebSocket i Bun

ﬁaashaﬁ 1: WebSocket Echo Server
Taseaseldsiana
websocket-basic-1/

L server.js

server.js

import { serve } from "bun";

serve({
port: 8080,
async fetch(request) {
if (request.headers.get("upgrade") == "websocket") {

return new Response("Expected websocket", { status: 400 });

const ws = new WebSocket(request);

ws.addEventListener("open", () => {
console.log("WebSocket connection opened");

ws.send("Welcome to Bun WebSocket Echo Server!");

N

ws.addEventListener("message”, (event) => {

console.log("Received message:", event.data);
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ws.send('Echo: ${event.data}’);

1

ws.addEventListener("close", () => {

console.log("WebSocket connection closed");

s

return ws;

}
N

console.log("WebSocket Echo Server running at ws://localhost:8080");
aasuralan

@37388L header 1041 WebSocket upgrade request w38 i

e &319 WebSocket connection 311 request

o W4 event open LWaEITEANUADUTL

o WY event message \WaILTANNUAZABUNAL echo

4 . 4 .

o W4 event close LN log 1aA1NLAA connection Ua
HAN13h

e 3% bun run server.js

o client ausa WebSocket 71 ws://localhost:8080

e SUTAANNADWIL LLazﬂTammﬁdmé’unn%mmﬁ client &4 11/

(;f'nasi’]\‘.iﬁ 2: WebSocket Broadcast Server
lassassldsiana
websocket-basic-2/

L server.js

server.js

import { serve } from "bun";
const clients = new Set();

serve({

port: 8081,
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