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Unn 16
Building RESTful Web Services
(Building RESTful Web Services)
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UNAILNN 16: Building RESTful Web Services

N138319  RESTful Web Services ‘duiugiuransainswamiiivuadwiintuadnlng

avangagldszuusunInFeassening dient uaz server leadnaidunnasgiuuaz scalable

wa dad [l

madlananns REST  wazuwinsdjiandngatisldiniawauninaanuuy API 71
maintainable, TAL% WAIBITUNTVENDA L6t

unilisududren1setuny REST best practices %amamqwé’nmsﬁm‘”zy \% M3l
HTTP methods (GET, POST, PUT, DELETE) a&ndlwNNz@N, N133@NNT status codes b
aa@ﬂﬁaaﬁ'um@;mmiﬁlﬁ@ﬁu, 317 resource-oriented URLs, uazn3s3nd APl 1l stateless
Lﬁalﬁswuﬁmmﬁ@m;ul,l,azmuﬁnsaﬁu client nansdszianla

@iamumfﬁnxﬁﬂ HATEOAS (Hypermedia as the Engine of Application State) L12Aa
fanln REST Araeld client sansninsuazldaaunu APl Tapdsann hypermedia links #
server 987 M3 HATEOAS ¥inlwt API self-descriptive Laza®@ dependency 31314 client AU
server aiduunansngasliszuudsualeiodemafounas

uwﬁﬂ?ﬁmam@u Versioning APIs GﬁlaLflml,mmaa%m”tuﬂumsﬁ'@m‘smsm5£JuLL‘1Jawaa
APl Warruuidulauazdnssassufliaadlnag n3 versioning APl snansnvinlawaness wu dnu
URL path (/api/vi/resource), request header, %38 query parameter nariti versioning 8814
wianzautsliszuumanInsasiy dient naraituldlaslinsznugdldiay

wananit Qéwua:"léﬁ%‘wfl,tmmo NN3AMNNT error Lag response format 11 RESTful

APl LT% N1IRJ error message LUU JSON, N139@N"3 validation error, WaEANIME consistent
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response schema tnafiawaniigioli cient hlauasldom AP lediedu aadeRananauas
IRUANULEA DTV DITUL

ﬁwﬁq@ mM3in&s19 RESTful Web Services 14 Go mamqwﬂg& best practices,
HATEOAS, &z APl versioning Lﬁuﬁugmﬁm@ém%’umiw”mmr‘iuLLaﬂwﬁmﬁ'uﬁ' o,
maintainable WAz scalable n13aaNLUY APl atinndastislizuusasiunsvsdaly

amﬂmmzﬂ%“uﬂ;avlﬁ DLNITIUIT

Building RESTful Web Services
e REST best practices
¢ HATEOAS concept
e Versioning APIs
191280 un@ 16: Building RESTful Web Services LLuua:Lﬁmﬁq@ lasusnidu 3 Kivanan

WiauuwIN19U11R9391% Go Web Programming

1. REST Best Practices
REST (Representational State Transfer) Lfluamﬂ@mnﬁmmf HTTP Lﬁaﬁ%”’]d Web Services
LLUUx‘i’]ULLﬁZN’]@Iig’]%
WaNNIIEIAL:
1. Resource-Oriented Design
o “Qﬂﬁ'dﬁa resource LT /users, /books, /blogs

o Resource i URI TALAM®:

o GET /users -> list all users

o GET /users/1 -> retrieve user 1

o POST /users -> create new user
o PUT /users/1 -> update user 1

o DELETE /users/1 -> delete user 1
2. Use HTTP Methods Correctly

o GET — awiaya

o POST — &3 9T8ya

o PUT — Lmylmj”agaﬂzo resource

o PATCH — urladayaunidin

o DELETE — a8l resource

3. Statelessness

Go Web Programming: Professional wih 2
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o Server iy state Ua3 client
o Client ﬁamﬁagaﬁmﬂunnﬂ% (5% JWT Token 8143 authentication)
4. HTTP Status Codes
o 200 OK — &133
o 201 Created — 314 resource §1133
o 204 No Content — a1l resource §1133
o 400 Bad Request — Taya request laigndad
o 401 Unauthorized — §84 login
o 404 Not Found —> Resource MWL
o 500 Internal Server Error — Server error
5. Content Negotiation
o 14 header Accept: application/json Lﬁiauaﬂ server 11 client @84n13 format
JSON
6. Consistent URI Naming
o 14 nouns Tail% verbs
o 14 plural (5% /users, /books)
7. Filtering, Sorting, Pagination
o Query params T8 3UNTBINTBI/ULIIRUN:

o GET /users?role=admin&sort=name&limit=10&page=2

2. HATEOAS Concept (Hypermedia as the Engine of Application State)
HATEOAS 1iugunitsnas REST laguusiinlst APl aaunay resource wiaadsAningzas
UIAAKRAN:
o Client lds1Juda4 hardcode URI
«  Server &9 links 1% client tiagfinnsde
@20879 JSON Response UL HATEOAS
{
"id": 1,
"name"; "Alice",
"role"; "admin",
" links": {
"self": { "href": "fusers/1" },

"update": { "href": "/users/1", "method": "PUT" },

Go Web Programming: Professional wih 3



AuviilidosianinSeu

"delete": { "href": "/users/1", "method": "DELETE" },

"books": { "href": "/users/1/books" }

}

Y

=

an.:
o Client 3130 %MN action ¢ialyldan response
o ¥l# API self-discoverable

e AAANN coupling Te1I4 client LA server

3. Versioning APIs
API versioning ddmiiials szuuinuazluaaiansarinewsannn
2% versioning ‘ﬁﬁ&m:
1. URI Versioning
2. GET /v1/users
3. GET N~2/users
o 4ufaN1IaNWILAL debug
o Toidy: daslduu URI nna%ﬁé’wm@
4. Header Versioning
5. GET /users
6. Accept: application/vnd.myapp.v1+json
o URI ﬂd‘ﬁl, version aglfl,u header
o MANZEMSY client fisa93UNANY version
7. Query Parameter Versioning
8. GET /users?version=1
o dwud liduwinasgiwuinsin

Best Practices:

e 130N V1, V2... URZLLYN major version Wadl breaking changes

e« Minor updates 1% field lndlag/livinane response 1@y

zﬁqﬂ UWIN19N1583519 RESTHul API 11 Go
1. @@nuUU Resource Uaz URI ThzaLan
2. 1% HTTP Method uas Status Codes gn@ias
3. 711 API Stateless + Security W11 JWT / Session
4. 1% HATEOAS d3u self-descriptive API

Go Web Programming: Professional
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5. i versioning Wasassunsasuulasinanina

6. 095U query params d11su filtering/sorting/pagination
NOMABINNT NUEINNINRTY A28E19 Ultimate RESTful Web Service L1 Go Web App:

e 371 User + Book + Blog API

o 19 JWT + RBAC + Sessions

« 30930 HATEOAS

e 38930 API Versioning (v1/v2)

e W3BW Gzip + Cache + ETag + Connection Pool + Profiling + Logging

¢ [ v =3 3 a [ a
1% tﬂilﬁ]ﬂ@nﬂﬂ'] runnable W32¥ Tﬂﬂl(ﬂ&l + AN UNE + HAIWIFI

191280 UnH 16: Building RESTful Web Services

191280 UN 16: Building RESTful Web Services luszau 139anhga usnauwite wia

fatlmfansaanLuuLazinaiaflils Go Web Programming

1. REST Best Practices (L%dﬁn)

1.1 Resource-Oriented Design
o nﬂédﬁa Resource (1% Users, Books, Blogs)
* Resource n31Jene URI LULTALIH

o la@231% verbs 11 URI 1% /getUser — It /users/{id}

o GBS
GET /users # List all users
POST /users # Create new user

GET /users/1 # Get user with ID 1
PUT  /users/1 # Update user 1
DELETE /users/1 # Delete user 1
1.2 HTTP Methods & Status Codes
o 11 Method 1 assnu CRUD:
o GET — Read
o POST — Create
o PUT — Full Update
o PATCH — Partial Update
o DELETE — Delete

Go Web Programming: Professional wih 5
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e Status Codes:
o 200 OK — Success
o 201 Created — Resource created
o 204 No Content — Resource deleted successfully
o 400 Bad Request — Invalid request
o 401 Unauthorized — Auth failed
o 404 Not Found — Resource missing
o 500 Internal Server Error —> Server-side failure
1.3 Statelessness
o Server laitfiu session state 784 client
e Client @Tﬂ@ﬁidﬁagaﬁ‘mﬂunﬂﬂ% \%% JWT Token
1.4 Content Negotiation
 Server A133893U%ANY format LT% JSON, XML
o o Accept header: Accept: application/json
1.5 Filtering, Sorting, Pagination
o 1o query params:
GET /users?role=admin&sort=name&limit=10&page=2
o Lﬁ&l performance L scalability
1.6 Security
o 14 HTTPS
e Validate input, sanitize data

¢ Rate limiting, throttling

2. HATEOAS Concept (L398n)
HATEOAS = Hypermedia As The Engine Of Application State
wannN9:
o Response 789 APl @89 Uan client A5t HwN15AD
o Client lida4 hardcode URI
 Server & links W3au action (GET, PUT, DELETE, POST)
A19819 JSON HATEOAS
{
"id": 1,

"name": "Alice",

Go Web Programming: Professional wih 6
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"role": "admin",

"_links": {
"self": { "href": "lusers/1" },
"update": { "href": "fusers/1", "method": "PUT" },
"delete": { "href": "/users/1", "method": "DELETE" },
"books": { "href": "/users/1/books", "method": "GET" }

}

Y

a A K
antyIan:
e Client discoverable — 8@ coupling
« APl su13n wWasw URI malwlaalainseny client

S BNR complex workflows L% nested resources

3. Versioning APIs (L%\‘lﬁn)
Versioning = WARAINEI backward compatibility 283 API
3.125 versioning
1. URI Versioning
GET N1/users
GET N2/users
e Advantage: 814418
o Disadvantage: Foalasn URI V‘}ﬂﬂ‘?{)
2. Header Versioning
GET /users
Accept: application/vnd.myapp.v1+json
e Advantage: URI m‘ﬁ
« Disadvantage: @84 config client
3. Query Parameter Versioning
GET /users?version=1
e Advantage: 418618 debugging
+ Disadvantage: lituanasgin
3.2 Best Practices
e Major version — breaking changes
e Minor version — backward-compatible updates

e APl docs ﬁa\ﬁ‘;ﬁ_g version TaLA%

Go Web Programming: Professional wih 7
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4. N3N UY RESTful API 1t Go Web Programming
1. Router & Handlers
o net/http 38 framework LT% gorilla/mux, chi
o 7893U nested routes, query parsing, versioning
2. Resource Layer
o CRUD operations L%au database (SQL, GORM)
3. Middleware
o Authentication: JWT / Session
o Logging / Error handling
o Gzip + Cache + ETag
4. HATEOAS Implementation
o Lﬁ&l _links Tu response
o ®YN helper function §ITU link generation
5. Versioning
o Route group %38 header-based versioning
6. Security & Performance
o HTTPS, input validation, rate limiting

o Connection pooling, caching, gzip, profiling

A1at19lA983519 RESTful API 1t Go (1B98N)
/api/v1/users -> GET, POST
/api/lv1/users/{id} -> GET, PUT, PATCH, DELETE
/api/v1/users/{id}/books -> GET

/api/v1/books -> GET, POST
/api/v1/blogs -> GET, POST
Middleware:

LoggingMiddleware — AuthMiddleware — GzipCacheMiddleware —> Handler
Response with HATEOAS:
{

"id": 1,

"name": "Alice",

"_links": {

"self": { "href": "/api/v1/users/1" },

Go Web Programming: Professional wih 8
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"update": { "href": "/api/v1/users/1", "method": "PUT" },
"delete": { "href": "/api/v1/users/1", "method": "DELETE" }

v

1@89NT HURINTD &319 Ultimate RESTful Web Service LUL:

e 7374 User + Book + Blog API

e 38930 JWT + RBAC + Session

o HATEOAS w3au Versioning (v1/v2)

e Middleware: Logging + Error Handling + Gzip + Cache + Connection Pool + Profiling

¢ [ v [~ a o a
1% tﬂilﬁ]ﬂ@nﬂﬂ'] runnable W32¥ Tﬂﬂl(ﬂ&l + aduUN8 + HATWIII

REST Best Practices

REST Best Practices I@ULQWﬂzﬁ’mﬁJmiaf’m RESTful Web Services 1% Go Web

Programming

1. Resource-Oriented Design (N192anutUl Resource)
. nﬂﬁldﬁa Resource LT% Users, Books, Blogs
o Resource 35 URI Tatan wazld plural nouns
o [l verbs 11t URI 11w /getUser [ 1 — 14 jusers/{id} []

@288179 URI WUy RESTful

GET /users -> List all users

GET /users/1 -> Get user with ID=1

POST /users -> Create a new user

PUT /users/1 -> Update user 1 completely

PATCH /users/1 -> Update user 1 partially
DELETE /users/1  -> Delete user 1

2. HTTP Methods & CRUD Mapping

HTTP Method CRUD Operation Usage Example

GET Read GET /users/1
POST Create POST /users
PUT Update Full PUT /users/1

Go Web Programming: Professional wh 9
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HTTP Method CRUD Operation Usage Example

PATCH Update Partial PATCH /users/1
DELETE Delete DELETE /users/1
TGE

o ¥1l# API predictable

o Client 313017 method L@8IAUAL resource type

3. Status Codes ﬁgﬂﬁaa

e 200 OK — Request §139 (GET, PUT, PATCH)
201 Created — Resource ON&9&L3a (POST)

e 204 No Content — au resource §1133 (DELETE)

e 400 Bad Request — Request invalid / missing fields
e 401 Unauthorized — ¢1a4 login

« 403 Forbidden — Lifianin s

« 404 Not Found — Resource 'liwu

e 500 Internal Server Error — Server-side error

Tip: Response A7 message + error code WNal# client debug {18

4. Statelessness
« Server halhy state 2839 client
« Client dasastayadniunn request L% JWT Token #3a API key
° ”aﬁ:
o LW scalability

o 4196 load balancing

5. Content Negotiation
e APl A773093U%a"Y format: JSON, XML, YAML
o 14 header Accept:

Accept: application/json
e Response A7 Content-Type:

Content-Type: application/json

6. Filtering, Sorting, Pagination

Go Web Programming: Professional wh 10



o 7 query parameters Lﬁﬂﬁ@ﬂ’]i large datasets
GET /users?role=admin&sort=name&limit=10&page=2
Jaf:

¢ 1@ payload size

o Client 80130150 query 914 requirement

7. Security Best Practices
o 1FHTTPS TN request
¢ Validate & sanitize input (ﬂaaﬁ’u SQL Injection, XSS)
o 1% JWT/ OAuth2 / Session #1%3U Authentication
 Rate limiting & throttling /84N DDoS

8. URI Naming Conventions

o 14 plural nouns %31 collections:
/users
/books
/blogs

« Resource identifiers 4 path parameters:
/users/1
/books/42

¢ Nested resources:

/users/1/books

A20819 Response ﬁa
{
"id": 1,
"name": "Alice",
"role": "admin",
" links": {
"self": { "href": "lusers/1" },
"update": { "href": "/users/1", "method": "PUT" },
"delete": { "href": "/users/1", "method": "DELETE" }

4 v A v A
ﬁuwm%aiﬂmumiau
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Y

ajlﬂwﬁ'n REST Best Practices
1.

=
an.:

4 client self-descriptive

38450 HATEOAS

Resource-oriented design + plural nouns
14 HTTP methods @39n1 CRUD

14 status codes gﬂéfﬂd

Server stateless

Content negotiation

© N o g 0w N

Filtering, sorting, pagination
HTTPS + Input validation + Authentication + Rate limiting

URI consistency + Nested resources

A20819 RESTful Web Services 11t Go Web Programming a38uf83 REST Best Practices

Y ¥ =3 v o a [
WIBN Tﬂﬂl@']&l +tﬂ50ﬁ5"ld + AN0UNE + HANITITIW

Taseasslisand
restful-webapp/
— main.go

— handlers/

I— user.go

— middleware/

I— logging.go

L auth.go

— models/

L

models.go

— utils/

L jwt.go

— go.mod

L

go.sum

Go Web Programming: Professional
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1 @";azhoﬁug'm: User API
main.go

package main

import (
"Iog"
"net/http"

"restful-webapp/handlers”

"restful-webapp/middleware"

func main() {

mux := http.NewServeMux()

/I User API
mux.HandleFunc("/users", handlers.UserHandler)

mux.HandleFunc("/users/", handlers.UserDetailHandler) // /users/{id}
handler := middleware.LoggingMiddleware(mux)

log.Printin("User API running on :8080")
log.Fatal(http.ListenAndServe(":8080", handler))
}
handlers/user.go

package handlers

import (
"encoding/json"
"net/http"
"strconv"

"strings"

Go Web Programming: Professional wh 13
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type User struct {
ID int “json:"id™
Name string “json:"name™

Role string “json:"role™

/I In-memory data
var users = [JUser{
{ID: 1, Name: "Alice", Role: "admin"},

{ID: 2, Name: "Bob", Role: "editor"},

func UserHandler(w http.ResponseWriter, r *http.Request) {

switch r.Method {

case http.MethodGet:
json.NewEncoder(w).Encode(users)

case http.MethodPost:
var u User
json.NewDecoder(r.Body).Decode(&u)
u.lD = len(users) + 1
users = append(users, u)
w.WriteHeader(http.StatusCreated)
json.NewEncoder(w).Encode(u)

default:
http.Error(w, "Method Not Allowed", http.StatusMethodNotAllowed)

func UserDetailHandler(w http.ResponseWriter, r *http.Request) {
idStr := strings.TrimPrefix(r.URL.Path, "/users/")
id, _ := strconv.Atoi(idStr)

for _, u := range users {

Go Web Programming: Professional wih 14
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if u.ID ==id {
json.NewEncoder(w).Encode(u)

return

1
http.Error(w, "User Not Found", http.StatusNotFound)

}
middleware/logging.go

package middleware

import (
"IOg"
"net/http"

lvtimelv

func LoggingMiddleware(next http.Handler) http.Handler {
return http.HandlerFunc(func(w http.ResponseWriter, r *http.Request) {
start := time.Now()
next.ServeHTTP(w, r)
log.Printf("[%s] %s %s in %V", r.Method, r.RequestURI, r.RemoteAddr,
time.Since(start))
1
}

HAN1IIH
GET /users => [{"id":1,"name":"Alice","role":"admin"},{"id":2,"name":"Bob","role":"editor"}]
GET /users/1  => {"id":1,"name":"Alice","role":"admin"}

POST /users => {"id":3,"name":"Charlie","role":"viewer"

2 @aa 219N 1F1%: Book API
handlers/book.go

package handlers

import (

Go Web Programming: Professional wh 15



"encoding/json”
"net/http"
"strconv"

"strings"

type Book struct {
ID int json:"id"
Title string “json:"title™

Author string “json:"author™

var books = [|Book{
{ID: 1, Title: "Go Programming", Author: "John"},
{ID: 2, Title: "Web Development", Author: "Mary"},

func BookHandler(w http.ResponseWriter, r *http.Request) {

switch r.Method {

case http.MethodGet:
json.NewEncoder(w).Encode(books)

case http.MethodPost:
var b Book
json.NewDecoder(r.Body).Decode(&b)
b.ID = len(books) + 1
books = append(books, b)
w.WriteHeader(http.StatusCreated)
json.NewEncoder(w).Encode(b)

default:

4 o v A
g{uwuq’?{ammumiau

http.Error(w, "Method Not Allowed", http.StatusMethodNotAllowed)

func BookDetailHandler(w http.ResponseWriter, r *http.Request) {
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idStr := strings.TrimPrefix(r.URL.Path, "/books/")
id, _ := strconv.Atoi(idStr)

for _, b := range books {

if b.ID == id {
json.NewEncoder(w).Encode(b)
return
}
}
http.Error(w, "Book Not Found", http.StatusNotFound)
}
NanN133%h

GET /books => [{"id":1,"title":"Go Programming","author":"John"},{"id":2,"title":"Web
Development","author":"Mary"}]

GET /books/1  => {"id":1,"title":"Go Programming","author":"John"}

POST /books  => {"id":3,"title":"Advanced Go","author":"Alice"}

3 @’aaziwﬁug'm: Blog API
handlers/blog.go

package handlers

import (
"encoding/json"
"net/http"
"strconv"

"strings"

type Blog struct {
ID int  “json:"id"
Title string “json:"title™

Content string “json:"content™

var blogs = [|Blog{
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{ID: 1, Title: "Go Tips", Content: "Use goroutines for concurrency"},

{ID: 2, Title: "RESTful Design", Content: "Follow best practices"},

func BlogHandler(w http.ResponseWriter, r *http.Request) {

switch r.Method {

case http.MethodGet:
json.NewEncoder(w).Encode(blogs)

case http.MethodPost:
var b Blog
json.NewDecoder(r.Body).Decode(&b)
b.ID = len(blogs) + 1
blogs = append(blogs, b)
w.WriteHeader(http.StatusCreated)
json.NewEncoder(w).Encode(b)

default:
http.Error(w, "Method Not Allowed", http.StatusMethodNotAllowed)

func BlogDetailHandler(w http.ResponseWriter, r *http.Request) {
idStr := strings.TrimPrefix(r.URL.Path, "/blogs/")
id, _ := strconv.Atoi(idStr)

for _, b := range blogs {

if b.ID == id {
json.NewEncoder(w).Encode(b)
return
}
}
http.Error(w, "Blog Not Found", http.StatusNotFound)
}
NANI3%

GET /blogs => [{"id":1,"title":"Go Tips","content":"Use goroutines for

concurrency"},{"id":2,"title":"RESTful Design","content":"Follow best practices"}]
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GET /blogs/1  => {"id":1,"title":"Go Tips","content":"Use goroutines for concurrency"}

POST /blogs  => {"id":3,"title":"GORM Guide","content":"ORM with Go"}

fragauwIlIzanag (3 A29819)
1. User API + JWT Authentication + HATEOAS
2. Book API + Filtering/Sorting/Pagination + Versioning v1/v2
3. Blog API + Middleware (Logging + Error Handling + Gzip) + Nested Routes

v

&374 Ultimate RESTful Web App @18 Go Web Programming UyU Mini Full App 5’3&1“/{]7’1‘7{11,%5{

%

it

e Resource APIs: User, Book, Blog

e Authentication: JWT

e Authorization: RBAC (Role-Based Access Control)

o HATEOAS &1%3U self-descriptive API

e APl Versioning: v1/v2

¢ Middleware: Logging, Centralized Error Handling, Gzip compression, Cache, ETag
e Database: GORM + Connection Pool

e Profiling: HTTP server profiling

& 6 A [ v @ 3 a [ a
NINAA S'JN‘IMTﬂSL'i]ﬂ@lLG]ﬂ') runnable W32y Tﬂﬂt(ﬁl&l + A28 UNY + HANTITUIII

Tassasslusiang
ultimate-restful-webapp/
— main.go

— go.mod

— handlers/

I— user.go

— middleware/

I— logging.go
I— auth.go

L gzip.go

— models/

Go Web Programming: Professional wh 19



4 o v A
g{uwmﬁammumiau

| L
I— utils/
| L
L config/
L db.go

models.go

jwt.go

1 @ain.go

package main

import (
lllog"
"net/http"

lvtimelv

"ultimate-restful-webapp/config"
"ultimate-restful-webapp/handlers”

"ultimate-restful-webapp/middleware"

func main() {
/I Database
db := config.InitDB()
sqlDB, _ := db.DB()
sqIDB.SetMaxOpenConns(20)
sqIlDB.SetMaxldleConns(10)
sqIDB.SetConnMaxLifetime(time.Hour)

/I Router

mux := http.NewServeMux()

/I Versioned routes
mux.HandleFunc("/api/v1/users", handlers.UserHandlerV1(db))
mux.HandleFunc("/api/v1/users/", handlers.UserDetailHandlerV1(db))

mux.HandleFunc("/api/v1/books", handlers.BookHandlerV1(db))
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mux.HandleFunc("/api/v1/books/", handlers.BookDetailHandlerV1(db))
mux.HandleFunc("/api/v1/blogs", handlers.BlogHandlerV1(db))
mux.HandleFunc("/api/v1/blogs/", handlers.BlogDetailHandlerV1(db))

/I Middleware chain
handler := middleware.LoggingMiddleware(
middleware.RecoverMiddleware(

middleware.GzipMiddleware(mux),

log.PrintIn("Ultimate RESTful Web App running on :8080")
log.Fatal(http.ListenAndServe(":8080", handler))

2 @onfigldb.go

package config

import (
"IOg“

"ultimate-restful-webapp/models"

"gorm.io/driver/sqlite”

"gorm.io/gorm"

func InitDB() *gorm.DB {
db, err := gorm.Open(sqlite.Open("app.db"), &gorm.Config{})
if err 1= nil {

log.Fatal("failed to connect database:", err)

/I Auto migrations

db.AutoMigrate(&models.User{}, &models.Book{}, &models.Blog{})
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return db

3 @mdelslmodels.go

package models
import "gorm.io/gorm"

type User struct {
gorm.Model
Name string “json:"name™

Role string “json:"role™

type Book struct {
gorm.Model
Title string “json:"title™

Author string “json:"author™

type Blog struct {
gorm.Model

Title string “json:"title™

Content string “json:"content™

4 @tilsljwt.go

package utils

import (

"time

"github.com/golang-jwt/jwt/v5"
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var jwtKey = [Jbyte("secret_key")

type Claims struct {
UserlID uint “json:"user_id"
Role string “json:"role™

jwt.RegisteredClaims

func GenerateToken(userID uint, role string) (string, error) {
claims ;= &Claims{
UserlD: userlD,
Role: role,
RegisteredClaims: jwt.RegisteredClaims{

ExpiresAt: jwt.NewNumericDate(time.Now().Add(24 * time.Hour)),

}
token := jwt.NewWithClaims(jwt.SighningMethodHS256, claims)
return token.SignedString(jwtKey)

5 @ﬂddlewarellogging.go

package middleware

import (
|l|ogll
"net/http"

"time"

func LoggingMiddleware(next http.Handler) http.Handler {
return http.HandlerFunc(func(w http.ResponseWriter, r *http.Request) {
start := time.Now()

next.ServeHTTP(w, r)
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log.Printf("[%s] %s %s in %Vv", r.Method, r.RequestURI, r.RemoteAddr,

time.Since(start))

b

func RecoverMiddleware(next http.Handler) http.Handler {
return http.HandlerFunc(func(w http.ResponseWriter, r *http.Request) {
defer func() {
if err := recover(); err != nil {
log.Printin("Recovered from panic:", err)
http.Error(w, "Internal Server Error",

http.StatusinternalServerError)

}
X0
next.ServeHTTP(w, r)
)
}
6 @ﬂddlewarelgzip.go

package middleware

import (
"compress/gzip"
"o
"net/http"

"strings"

type gzipResponseWriter struct {
io.Writer

http.ResponseWriter

func (w gzipResponseWriter) Write(b [Jbyte) (int, error) {
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return w.Writer.Write(b)

func GzipMiddleware(next http.Handler) http.Handler {
return http.HandlerFunc(func(w http.ResponseWriter, r *http.Request) {
if Istrings.Contains(r.Header.Get("Accept-Encoding"), "gzip") {
next.ServeHTTP(w, r)

return

w.Header().Set("Content-Encoding”, "gzip")

gz := gzip.NewWriter(w)

defer gz.Close()

next.ServeHTTP(gzipResponseWriter{Writer: gz, ResponseWriter: w}, r)

b

7 @andlersluser.go (28819 V1 + JWT + HATEOAS)

package handlers

import (
"encoding/json"
"net/http"
"strconv"
"strings"

"ultimate-restful-webapp/models"

"gorm.io/gorm"

type UserResponse struct {
ID uint “json:"id™
Name string “json:"name™

Role string “json:"role™
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Links map[stringlmap[string]string “json:"_links™

func UserHandlerV1(db *gorm.DB) http.HandlerFunc {
return func(w http.ResponseWriter, r *http.Request) {
switch r.Method {
case http.MethodGet:
var users [Jmodels.User
db.Find(&users)
var resp [JUserResponse
for _, u:=range users {
resp = append(resp, UserResponse{
ID: u.lD,
Name: u.Name,
Role: u.Role,
Links: mapl[stringlmap[string]string{
"self":  {"href": "/api/v1/users/" +

strconv.ltoa(int(u.ID))},

"update": {"href": "/api/v1/users/" +
strconv.ltoa(int(u.ID)), "method": "PUT"},

1

}

json.NewEncoder(w).Encode(resp)
case http.MethodPost:

var u models.User

json.NewDecoder(r.Body).Decode(&u)

db.Create(&u)

w.WriteHeader(http.StatusCreated)

json.NewEncoder(w).Encode(u)

default:

http.Error(w, "Method Not Allowed", http.StatusMethodNotAllowed)
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func UserDetailHandlerV1(db *gorm.DB) http.HandlerFunc {
return func(w http.ResponseWriter, r *http.Request) {
idStr := strings.TrimPrefix(r.URL.Path, "/api/v1/users/")
id, _ := strconv.Atoi(idStr)
var u models.User
if db.First(&u, id).Error != nil {
http.Error(w, "User Not Found", http.StatusNotFound)
return
}
resp := UserResponse{
ID: u.lD,
Name: u.Name,
Role: u.Role,
Links: map[stringlmap[string]string{
"self":  {"href": "/api/v1/users/" + strconv.ltoa(int(u.ID))},
"update": {"href": "/api/v1/users/" + strconv.ltoa(int(u.ID)),

"method": "PUT"},

}

json.NewEncoder(w).Encode(resp)

NAaN1331A18819 User API
GET /api/v1/users
[

"id": 1,

"name": "Alice",
"role": "admin",
" links": {

"self": {"href":"/api/v1/users/1"},
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"update": {"href":"/api/v1/users/1","method":"PUT"}

]
POST /api/v1/users

{
"id": 2,
"name": "Bob",
"role": "editor"
}
GET /api/v1/users/2
{
"id": 2,
"name": "Bob",
"role": "editor",
" links": {
"self": {"href":"/api/v1/users/2"},
"update": {"href":"/api/v1/users/2","method":"PUT"}

5 ga'ldanunsnas1i Book API + Blog API wuutfaanw laulsd Filtering, Pagination,
Versioning v1/v2, HATEOAS

HATEOAS (Hypermedia As The Engine Of Application State)

1[0 JATEOAS A0azls
« HATEOAS 1iluunifia REST constraint iuanin Client 13ia25 hardcode URI #3a
action 2723 API
«  Server §0989 hypermedia links 1w response tials client 813130 &1579ua2
AUBWNIIAD LA
wanNIIEIAL:

v 1 A . 1 v v
e Response 184 resource 984 UanIIN action ﬂzli@lﬂlﬂlﬂﬂ"ld
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« Client 813130 navigate API laglai3 URI d29wi

2(1 Thssathe HATEOAS
o o _links 1w JSON response
o W@z link Ysznaveag:
1. href — URI 284 resource %38 action
2. method —> HTTP method 71 client asld
3. rel (optional) — ANMNFUNUT LT3% self, update, delete
M28819 JSON HATEOAS &1%5U User
{
"id": 1,
"name": "Alice",
"role": "admin",
" links™: {
"self": { "href": "/api/v1/users/1" },
"update": { "href": "/api/v1/users/1", "method": "PUT" },
"delete": { "href": "/api/v1/users/1", "method": "DELETE" },
"books": { "href": "/api/v1/users/1/books", "method": "GET" }

3@3&%@ HATEOAS
1. Client discoverable
o Client lai@ad hardcode URI
o Server aunInLUAnw internal URI Tag'lainszny client
2. am coupling 32%719 client-server
o Client iN91ua"d hypermedia link
3. 3993U complex workflows
o LT nested resources, action chaining

4. ¥ API self-documenting

o Client 8151709 response ui13174 action az'lyldifs

4(1_gratis Go Web API w¥aal HATEOAS
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Handler

package handlers

import (
"encoding/json”
"net/http"
"strconv"
"strings"

)

type User struct {
ID int Cjson:"id™
Name string “json:"name™

Role string “json:"role™

type UserResponse struct {

ID int ‘json:"id™
Name string ‘json:"name™
Role string ‘json:"role™

"

Links map[stringlmap[string]string “json:"_links

var users = [JUser{
{ID: 1, Name: "Alice", Role: "admin"},

{ID: 2, Name: "Bob", Role: "editor"},

func UserDetailHandler(w http.ResponseWriter, r *http.Request) {
idStr := strings.TrimPrefix(r.URL.Path, "/users/")
id, _ := strconv.Atoi(idStr)

for _, u := range users {

if u.ID == id {
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resp := UserResponse{

ID: u.lD,

Name: u.Name,

Role: u.Role,

Links: map[string]map[string]string{
"self": {"href": "/users/" + strconv.ltoa(u.ID)},
"update": {"href": "/users/" + strconv.ltoa(u.ID),

"method™: "PUT"},

"delete": {"href": "/users/" + strconv.ltoa(u.ID),

"method": "DELETE"},

}1
}
json.NewEncoder(w).Encode(resp)
return
}
}
http.Error(w, "User Not Found", http.StatusNotFound)
}
ADLNHANITIH

GET /users/1
{
"id": 1,
"name": "Alice",
"role": "admin",
" links": {
"self": {"href":"/users/1"},
"update": {"href":"/users/1","method":"PUT"},
"delete": {"href":"/users/1","method":"DELETE"}

5@’1‘§€l€lﬂl,mﬂ HATEOAS &1%3U Resource 8%

e Books
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"id": 10,

"title": "Go Web Programming"”,

"_links": {
"self": {"href":"/books/10"},
"update": {"href":"/books/10","method":"PUT"},
"delete": {"href":"/books/10","method":"DELETE"},
"author": {"href":"/users/1","method":"GET"}

e Blogs

"id": 5,

"title": "REST API Design",

" links": {
"self": {"href":"/blogs/5"},
"update": {"href":"/blogs/5","method":"PUT"},
"delete": {"href":"/blogs/5","method":"DELETE"},
"author": {"href":"/users/1","method":"GET"}

agﬂ: HATEOAS vil# API self-descriptive, client discoverable LLazaa coupling 721314

client NU server

o ' [~ o a ¥ o
#18819 HATEOAS Concept LUL LA3 IWE + la39d379 + A1a5U18 + HANITIW 31U 3

Iﬂmﬂ‘mﬁugm e 3 Iﬂmﬂsmtmﬂi:qﬂ@? &117U Go Web Programming

Tassaseldsiang
hateoas-webapp/
— main.go

— go.mod

— handlers/

I— user.go
I— book.go
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models.go

1 @Jmnwﬁugﬂw User APl + HATEOAS
main.go

package main

import (
"IOg"
"net/http"

"hateoas-webapp/handlers”

func main() {

mux := http.NewServeMux()

/I User API
mux.HandleFunc("/users", handlers.UserHandler)

mux.HandleFunc("/users/", handlers.UserDetailHandler)

log.Printin("User APl with HATEOAS running on :8080")
log.Fatal(http.ListenAndServe(":8080", mux))
}

models/models.go

package models

type User struct {
ID int “json:"id™
Name string “json:"name™
Role string “json:"role™

}

handlers/user.go

Go Web Programming: Professional
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package handlers

import (
"encoding/json”
"net/http"
"strconv"
"strings"
"hateoas-webapp/models”
)

var users = [Jmodels.User{
{ID: 1, Name: "Alice", Role: "admin"},

{ID: 2, Name: "Bob", Role: "editor"},

type UserResponse struct {

ID int “json:"id™
Name string ‘json:"name™
Role string ‘json:"role™

Links map[stringlmap(string]string “json:"_links"

func UserHandler(w http.ResponseWriter, r *http.Request) {
switch r.Method {
case http.MethodGet:
var resp [JUserResponse
for _, u := range users {
resp = append(resp, UserResponse({
ID: u.lD,
Name: u.Name,
Role: u.Role,
Links: map[stringlmap[string]string{

"self": {"href": "/users/" + strconv.ltoa(u.ID)},
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}

json.NewEncoder(w).Encode(resp)
case http.MethodPost:

var u models.User

json.NewDecoder(r.Body).Decode(&u)

u.ID = len(users) + 1

users = append(users, u)

json.NewEncoder(w).Encode(u)

default:
http.Error(w, "Method Not Allowed", http.StatusMethodNotAllowed)

func UserDetailHandler(w http.ResponseWriter, r *http.Request) {
idStr := strings.TrimPrefix(r.URL.Path, "/users/")
id, _ := strconv.Atoi(idStr)

for _, u :=range users {
if u.ID == id {
resp := UserResponse{
ID: u.lD,
Name: u.Name,
Role: u.Role,
Links: map[stringlmap[string]string{
"self":  {"href": "/users/" + strconv.ltoa(u.ID)},
"update": {"href": "/users/" + strconv.ltoa(u.ID),

"method": "PUT"},

"delete": {"href": "/users/" + strconv.ltoa(u.ID),
"method": "DELETE"},

}

json.NewEncoder(w).Encode(resp)
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return
}

}

http.Error(w, "User Not Found", http.StatusNotFound)
}
NANI3%
GET /users
[

{"id":1,"name":"Alice","role":"admin","_links":{"self":{"href":"/users/1"}}},

{"id":2,"name":"Bob","role":"editor","_links":{"self":{"href":"/users/2"}}}

GET /users/1

{
"id™1,
"name":"Alice",
"role":"admin",
" links":{
"self":{"href":"/users/1"},
"update":{"href":"/users/1","method":"PUT"},
"delete":{"href":"/users/1","method":"DELETE"}
}
}

2 @Jmnmﬁ%gﬂw Book APl + HATEOAS
handlers/book.go

package handlers

import (
"encoding/json"
"net/http"
"strconv"

"strings"
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"hateoas-webapp/models"

var books = [Jmodels.Book{
{ID: 1, Title: "Go Programming", Author: "John"},
{ID: 2, Title: "Web Development", Author: "Mary"},

type Book struct {
ID int “json:"id"
Title string “json:"title™

Author string “json:"author™

type BookResponse struct {

ID int ‘json:"id™
Title string “json:"title™
Author string “json:"author™

Links map[stringlmap[string]string “json:"_links™

func BookHandler(w http.ResponseWriter, r *http.Request) {
switch r.Method {
case http.MethodGet:
var resp [|BookResponse
for _, b := range books {
resp = append(resp, BookResponse{
ID:  b.ID,
Title: b.Title,
Author: b.Author,
Links: map[stringlmap[string]string{

"self": {"href": "/books/" + strconv.ltoa(b.ID)},
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