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3 @ Back-End Development

Upwork’

] _ H THE FRONT END
| server-side |
| software Server |
FRAMEWORKS are libraries ; (scripts & frameworks) ] H
of server-side programming | I B ] |
languages that construct the : server-side scripts process = : APIs structure o
back-end structure of a site. | requests and pull what they el how data is 1
I need from the database = | | exchanged = ?,;‘,j
| 5__ | : between a 2 §
I | database and E
I any software S NE
The "STACK" comprises : accessing it. Y
the database, server-side |
framework, server, and :
operating system (OS). I Internet
|

N https://www.upwork.com/resources/beginners-guide-back-end-development
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— Relational Database — MySQL, MS Sql Server, PostgreSQL
— Non-Relational Database — MongoDB, Redis
Jd Jd A oy} 9
. G])”E]V\l@]!,!,’)’iﬂﬁﬁﬁﬁ]ﬂﬂﬁfyuﬂl@ya
— MySQL — Navicat, PhpMyAdmin, MySQL Workbench
— MongoDB — Studio 3T, Robo 3T, MongoDB Compass
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— @ Spring Boot Architecture

Web Container

Spring Boot Container

Service DAO

Spring Data

[
»

RestService

R —
Dispatcher
Serviet

Security .
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Mew Spring Starter Project Dependencies

Spring Boot Version: |2.4.1 w
Frequently Used:

Spring Boot DevTools Spring Web

Awvailable: Selected:

| Type to search dependencies

¥ Spring Boot DevTools
- X Spring Data JPA
- 50L X MySQL Driver
X Spring Web
[ 1JDEC API

Spring Data JPA
[]Spring Data JDBC
[]Spring Data RZDEC

(] MyBatis Framework

[ Liquibase Migration

] Flyway Migration
(1000 Access Layer
[1IEM DE2 Driver

(] Apache Derby Database
[]H2 Database

[ HyperSQL Database

(] MariaDB Driver

] MS SOL Server Driver
MWySCOL Driver

(] Oracle Driver
[1PostgreSQL Driver Make Default | | Clear Selection 6
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— O :
Mb localhost / 127.0.0.1 | phpMyAdr X +
& C (@ localhost/phpmyadmin/server_databases.php?server=1 Q % B .
phpMyAdm in [ Server: 127.0.0.1
ﬂﬂ@ | & @ | Databases J;J’ SQL | |3y Status 2 User accounts ¥ More

C e

Recent "
1. 1a®n New o Data ba Ses
Maw )
[0 i u Create database & 3. 129N utf8_unicode ci ] 4. A1) Create
lI_ . information_schema

- mysq | ) :
| 2 mydb utf8_unicode_d v | Create |
i ”Eﬁ“ma”m—{ 2. laogud oy % X /

lI_ . phpmyadmin

o))

B3 test Database . Collation Action
information_schema utfg_general o m=) Check privileges
mysql ufSmb4_general & az Chedk privileges

performance_schema utfs_general o == Chedk privileges
1 phpmyadmin utfs_bin =z Check privileges

(] test latinl_swedish_c =z Check privileges

e
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Wk localhest /127.0.0.1 / mydb | ph

é

phpMyAdmin
aalel e

Recent Favorites

& New

[+~ 1 information_schema
l—__., miydb

II— o+ miysql

+—  performance_schema
Ii—_i phpmyadmin

I£— | fest

C ® localhost/phpmyadmin/db_structure.php?server=1&db=mydb

x +

7 Server: 127.0.0.1 » @ Database: mydb

a * » @ :

O .

¥ Structure ] SQL 4 Search [/ Query =} Export ¥ More
+. Mo tables found in database.

1 |} Create table |

Mame: | Mumber of columns: |4 |

'm Console
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~ @ Configuration 1%%@1/161@!35%@%%%@@

v [(# cro/main/java
v ff ex.demo
[J| DemolApplication.java
w [ src/main/resources
= static

= templates
_,apphcahnnprnpﬂﬁes4______1%1Wauﬂwwu@ﬂWﬁwwiummﬂ@aﬁwumaua

A )
FOI1UUDYA

spring.datasource.url=jdbc:mysql://localhost/mydb?characterEncoding=utf-
8&uselLegacyDatetimeCode=false&serverTimezone=UTC
spring.datasource.username=root

spring.datasource.password=

Amualiiaasmas SQL UM console J
i i - uera, false - lajuar
Sprlng.Jpa.show-sq1=true4414‘”e“@& alse - 1111eA

spring.jpa.properties.hibernate.format_sql=true
spring.jpa.hibernate.ddl-auto=update
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.MySQLDialect

10 &
10 start spring boot app Tsidu59 1% comment
yssviagame Taoidy # Antussia




— @ spring.jpa.hibernate.ddl-auto ﬁ@ﬂ%ﬁ \

< o Yy 9 9 Y A
. Wumsmuualvaineaisglugiuasya (DDL) HuUda [uiia
3 Cd o A )
118199 class MIUAINUAIIIT VULITY start spring boot
1 A o % Yy
. NMyvua lalsznouaie none, create-drop, create , update
_ create-drop @3 19915 9 UAAALALINAUEDIVNITINIY

_ create &5 19915 19MNAANALS 1NN IVNIT NI

— update ¥11n§4 lineasaasa i a3 aneu a5 ulvuszasnasy
1 oY 1 9 q Y o A
N aaaimslTulavse lu odaznlaeunlaslvion Tuaia
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T 190y LazMKUA Annotation tNOOTU8 1ATIAI
A5

. @519A@1& Repository NUNTOAT1M5U CRUD Lagiu5o9
N API #9413
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— O aaa Entity

* Annotation U943 Entity Class Entity Class

— @I1d 1952133 Primary Key @Entity
public class Customer {

- @GeneratedValueizuﬁ'ﬂﬁ} @Id
SUA Primary Aouuvse Tuia @GeneratedValue(strategy=GenerationType.IDENTITY)
v y private (Integen (customerId
v A (% 1 o o o
. ﬂTiGNﬂ)’E]G]’JLL‘]Ji%GIENE]QGlu private [String [/ firstName;

LA private \String )\lastName;
5101 camelCase aIU¥®

v d 1
AoaNlazeglug i and Setter Method

snake case

= o 3
. ylavayaveInlinTu

=}

3 1 9
UM U 15U 19 Integer

#Ne/

customer_id

HNUY int '
= Y v U .
A13N Customer NGNAT Wonl Al Spring Boot

Collation Attributes Null Default Comments a

1 ! Mo  Aone AUTO_INCEEMENT
2 | first_name varchar(255)| utf8_unicode_ci Yes  ANULL
3 \Jast_name varchar(255) utf8 unicode_ci Yes MNULL
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@Entity (name="4sa1514")
o A v I 1 1A A o .
- Mruavonoauln IilsreMmeny attribute
@Column (name="yen0ami" )

@Data

@Entity (name="tbl_customer")

public class Customer {
@Id
@GeneratedValue(strategy=GenerationType./DENTITY )
@Column(name="id")
private Integer custom ;

private String lastName ;

@Column(name="fname") Column Mame  Datatype
private  String firstName\ id INT{11)
fname VARCHAR{255)

@Column(name="Iname")——__ Iname VARCHAR(255)

LILIE] 2

AN

LILIE] 2




— O aaa Repository

@Repository
public class CustomerRepository  {

@PersistenceContext |
private EntityManager entityManager ; // lal3anlusandanisgiutaya Nasvuilunad

public List<Customer>  findAll () { .
Query query = entityManager.createQuery("from Customer"); // &9en&s SELECT 2iayaannensng customer
return query .getResultList (); // AynansHaansannn1s Query &9nau

}

public Customer findByld (Integer id){
return entityManager .find (Customer. class, id); // @auw Customer ey id

}
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] Browse [ Structure || SQL . Search # Insert |} Export

«" Showing rows 0 - 1 (2 total, Query took 0.0009 seconds.)

() Show all | Number of rows: | 25 + Filter rows: |Search this table
+ Options
— T — v customer_id first name last name
(0 & Edit 3 Copy @ Delete 1 Theerayut Thongkrau

(0 &7 Edit 3¢ Copy @ Delete 2 John Smith




~ ® a519na1a API

@CrossOrigin(origins = "*", allowedHeaders = "*")

@RestController
public class CustomerAPl {

@Autowired
CustomerRepository cusRepo;

@GetMapping("/customers")
public List<Customer>  getAll () {
return cusRepo .findAll ();

by
@GetMapping("/customer/{id}"

public Customer getCustomer (@PathVariable ("id" ) Integer

return cusRepo .findByld (id);

}
¥

{

¥

@ httpy//localhost:3080/customen

é

N

@ http://localhost:3080/customers X +

&« & (@ localhost:8080/customers

stomerId: 1,
firstName: "Thesrayut”,
lastMame: "Thongkrau",

customerId: 2,
firstMame: "John",
lastName: "Smith",

& (@ localhost:3080/custom

customerId: 2,
firstMame: "John",
lastName: "Smith"
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+ 19 Spring Framework IWo @3 19871 Back-End @41/52noualeg1udoya
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— SHAFNIFN

— ¥o-AnaaNIyn
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— 1D UG
9 c'i =KX 9 1 . = A 9 A
e WINW API INDANUDYANTUARATE Repository Iﬂﬂll API c1/'|{1cl’f°]_l'§ﬂ']'fl
http://localhost:8080/members
- ThdoyaauFnnivua uaziinl BMI 1M 112891090 auaazaualg
http://localhost:8080/member/[7 Waau1% N]

9
- Adoyaau¥nausid uaziin1 BMI vosau¥nautiuaie
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Customer

- ® Msa319naa Entity 1HA

U ¢

PK | customer id o

first_name

last_name

@Entity
publicclass Customer {
@Id
@GeneratedVa(strategy €enerationTypRBENTIT)Y
privatelntegercustomerld
privateString firstName
privateString lastNamg

@OneToMaffetch FetchTypEAGERmMappedBy'customer)
privateList<Orders®rders

/I Getter and Setter Method

@JsonManagedReference

publicList<OrdersxetOrder§ {
returnorders

}

publicvoid setOrderfList<Orders>rder9 {
this.orders=orders

}

Orders
o< PK order id
detail
order_date
FK customer_id
@Entity
publicclassOrders {
@Id

@GeneratedVa(strategy EenerationTypBENTIT)Y
privatelntegerorderld

privateDate orderDatg

privateString detail

@ManyToOne
@JoinColurfimame=ustomerlidiullablefalse
privateCustomeicustomey

/l Getter and Setter Method

@JsonBackReference

publicCustomemgetCustoméy {
returncustomey

}

publicvoid setCustoméCustomercustome) {
this.customer=customey

}

Nﬁ%l%ﬂ%ﬂ%b
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19149 Customer

customer_id first name last_name
1 Theerayut Thongkrau

2 John Smith

naaoy API

« = (@ localhost:3080/customers

[

-
i
customerld: 1,
firstName: "Theerayut”,
lastMame: "Thongkrau”,
T orders: [
T{
orderId: 1,
orderDate: "2020-12-14",
detail: "y, naaviu, tihoviu”
}I‘
T{
orderld: 2,
orderDate: "2020-12-22",
detail: "vuu, Jaf, aga”
H
]
}I
Tl

customerId: 2,
firstMame: "John",
lastMame: "Smith",
orders: [ ]

#1914 Orders

order_date customer_id
1

1

order_id detail
1 &y, ;vadu, sy 2020-12-14
2wy, 3aA, Asha 2020-12-22

@ httpe/focalhostB080/customery] X -+

« - C (@ localhost:28080/customer/1

customerld: 1,
firstMame: "Thesrayut”,
lastMame: "Thongkrau”,

orderId: 1,
orderDate: "2020-12-14",
detail: "7y, sd@du, "

orderId: Z,
orderDate: "2020-12-22",
detail: "uwn, 3ad, naa”
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+ Back-End @513 API dwisuldusmsdeyanzniaum lagliiTaseadn

AA1e Entity ANIN

Cart Product

FPK | cart_id HC o PR product id

cart_create_date product_name

price

A g Y ) Y Aq ¥ ) A A '
— nageuudayaleanelugudoya tazaine API #lgnard Repository [NBITOUAD
9
gudoya Taell 2 AP aail

1) HaAId U UIHAAZNI

2) uaasdudlunnaznin

e Front-End

=

_ !ﬁUEJ‘L!Tﬂﬂ JavaScript @115 1UM5i5en 19 APT 910 Back-End Tﬂﬂuﬂﬂwamw"lmumﬂ API
LY Web Browser Taoronlnsuine 2 API
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@Repository
public class CustomerRepository {
@PersistenceContext
private EntityManager entityManager ; //
public List<Customer>

query.setParameter("LASTNAME", lastName);
List resultList = query.getResultList();

111910 parameter

VDUUTOAN A

return resultList ;

- @ MynsveNalagszNe U 1y WHERE N

findByLastName (String lastName ) {
Query query = entityManager.createQuery("from Customer ¢ where c.lastName = :LASTNAME");

T¥saiRednunald Entity ]

T SOV T )
AvreYANazIhmNou lyuld

J

}
¥

@RestController

public class MyAPI {
@Autowired
CustomerRepository repo;

@GetMapping("/list")
public List<Customer
return repo .findByLastName (Iname );

}
}

[

1

@ hitp//localhost:8080/listTIname- X +

< c

@ localhost:3080/list?Iname=thongkrau

T
customerId: 1,
firstName: "Theerayut”,
lastName: "Thongkrau”

> listByLName (@RequestParam ("lname ") String Iname ) {

21
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@Repository

public class CustomerRepository {
@PersistenceContext
private EntityManager entityManager ; //

T¥emernuilas

Tugudoya

public List<Customer> findByName (String name ){
Query query = entityManager.createNativeQuery("select * from Customer ¢ where c.first_name
like :FIRST or c.last_name like :LAST", Customer.class);

query.setParameter("FIRST", "%" + name + "%");

query.setParameter("LAST", "%" + name + "%"); 21 ¥0na1d Entity ¥
_ _ _ wilussgradns
List resultList = query.getResultList();
return resultLlSt ’ @ httpr//localhostB080/list2Pname X +
} & C @ localhost:8080/list2?name=th
} [
T
customerId: 1,
firstName: "Theerayut”,
@RestController ‘ lastName: "Thongkrau”
public class MyAPI { o
@AUtOWired customerId: 2,

g . firstName: "John",
CustomerRepository repo; lastName: "Smith”
@GetMapping("/list2") ]
public List<Customer> listByName (@RequestParam ("name" ) String name ) {

return repo .findByName (name );
}
} 22




@Repository

public class CustomerRepository {
@PersistenceContext
private EntityManager entityManager ; //

public Biginteger count() {
Query query = entityManager.createNativeQuery("select count(*) from Customer™);

return (Biginteger )query .getSingleResult ();

}
¥

@RestController

public class MyAPI {
@Autowired
CustomerRepository repo;

& http://localhost:3080/count X +

<« C (D localhost:3080/count

@GetMapping("/count™) 2
public Biginteger countCustomer () {
return repo .count ();

}
}

- @ nansvanalawl g SQL N
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~ @ HTTP request methods D\

. TisTanoa HTTP MUUAITNITAN request LNOTULUN

Q/ (o]

J o
!CH@]‘ﬂqimﬁﬁlcﬁﬁﬂﬂqiﬂqﬂqquﬁquﬂqﬁiﬁTL!

) Qdd' o < v o
e MIAIEIFTNOIHUAILD UAINHUAANUHNIOUDINT
N1UNHNT Backend

=2 9
— GET - advaua

e

— POST - 1oy

— PUT - uf ludoua

U

— DELETE - autoya

24
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9 o v A .
. aFuusead@ MU/ lu/ay Juaane Repository

. @3719Aa1d RestController 1H30451UN5M19IUAN
WINT3T1UUBY HTTP request methods
(@PostMapping — !,ﬁ?J 3 Qs
(@PutMapping — uﬂwleui’fmga
(@DeleteMapping — au*ﬁ’@aga

) 9y
. Wﬂﬁ@ﬂﬂTﬁﬂWﬂqug’]jﬂiﬂﬁllﬂﬁﬂJ Postman
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- @ MNNTINA

@Repository

public class CustomerRepository
@PersistenceContext
private EntityManager entityMan

@Transactional

public Customer save(Customer
entityManager.persist(customer);
return customer ;

@RestController

public class MyAPI {
@Autowired
CustomerRepository repo;

@PostMapping("/customer™)
public Customer createCustomer
return repo .save (customer );

}
}

{

ager ; /I ¥Ssnuseadamsgiudeya nadianlvindo

customer ) {

@RequestBody fin M3sulugiuuu
JSON wazttlaaily object 80 TuiA

(@RequestBody Customer customer ) {

26
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File Edit W\iew Help

+ New Import Runner = B My Workspace Fe Invite

fI\I

i} a Mo Environme .

- e h ] 6. 130AN request
o request methods 2. N39N URL

o

POST b localhos:28080/ customer ( m
4. 1@9n JSON

=
3. 1890 raw

Params Authorization Headers (10) EBody @ Tests Se
none form-data xwww-form-urlencoded @ raw binary GraphQL  JSON -
1 1 . -
9y S 9 a
2 "firstlame": "Robert", 5. NIBNUYBUANADN ﬂmwﬂugﬂuuu
? : laztMame™: "MaMa JSON object
Body Cockies Headers (5) TestBResults @& status 200 0K Time: 109 ms  Size: 219 B Sav

Pretty Raw Preview Vizualize JSON s |

1 q
=\
2 "customerId™: 4, 7. ) response NAD1
3 "firstlame": "Robert"”, o
NAUIIN server
a "lastName™: "MaMa"

27
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@Repository
public class CustomerRepository {

@PersistenceContext

private EntityManager entityManager ;// l¥Senmseasamagidoyaiiadianldud

public Customer findByld (Integer id){
return entityManager .find (Customer. class,id); // auw Customer a1 id
by

@Transactional

public void delete(Customer customer ){
entityManager.remove(customer);

by

}

@RestController

public class MyAPI {
@Autowired
CustomerRepository repo;

@DeleteMapping("/customer/{id}")
public void deleteCustomer (@PathVariable ("id")Integer id){
Customer ¢ = repo.findById(id);
repo.delete(c);
}
}

28
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1. 1900 HTTP

request methods 2. N39N URL

DELETE * | localhosu2080/customer/3
Params Authorization Headers (8) Body Pre-request Script Tests Settings
4. 5089 request
® nocne farm-data x-wwww-form-urlencoded raw binary GraphQL
A This request does not have a
3. 188N none
Body Cookies Headers (4) TestResults D status: 2000 Time: 72ms  Size: 123B
Pretty Raw Preview Visualize Text - 5

1

Sawe
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@Repository
public class CustomerRepository {

@PersistenceContext

private EntityManager entityManager ; // lidsnuseasamsgmdiona fiarunliud

@Transactional

public Customer save(Customer customer ){
entityManager.persist(customer);
return customer ;

}
¥

@RestController

public class MyAPI {
@Autowired
CustomerRepository repo;

@PutMapping("/customer")

public Customer editCustomer (@RequestBody Customer customer ) {
/] erAdgeuniluiiae JISON Object S96iaviv Entity Object aanunnau
Customer editCustomer = repo.findByld(customer.getCustomerlId());
// ghama1ann JSON Object av Entity Object
editCustomer.setFirstName(customer.getFirstName());
editCustomer.setLastName(customer.getLastName());
return repo .save (editCustomer );

by

} 30
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A
1. ta0n HTTP 2 A50n URL
request methods
PUT - localhost:280280/customer
3. 1800 raw 4. 1900 JSON
Params Authorization Headers (10) EBody @ Tests 5
) _ ~ v 6. [3NEN request
none form-data x-www-form-urlencoded ® raw binary GraphQL JSOM -
1 1
2 "customerId": "4", 5. nsendoyandos msud lvlugiuun JSON
3 "firsthame": "MNew Robert” . !
TerEEEr S ReRErE object 321 ID fineamsunlvionies
4 "lastMame®™: "MNew MaMa"
5 ¥
Body Cockies Headers (53] TestResults @ status: 2000K  Time: 35ms  Size: 227 B Saw
Pretty Raw Preview Visualize J50N - 5
1
2 "customerld”: 4, A
3 "firsthame": "New Robert”, 7. ) e AL
4 "lastMame": "Mew MaMa" NAUIN server
50
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sifannuAaiiy fAdnan mewumamium
detall AnuARLfiY VARCHAR
author Hivou VARCHAR
love Saudrurey INT
post_date suiuaamwAndfiu  DATETIME 14n@ane LocalDateTime

. 9331987 Backend Y0451 ﬁﬁﬂmﬁ’ Entity "?;’e) Forum A
Repository 11a$Aa1d RestController (APT) tita195ams Toyafisessy
M3 ek

_ uansdeyanivun nazuaatoyany id
— wauadludoya

— INIUIU Love




