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PyCbl

PensauunoHHaa CYB[ (vnu PCYB[]) - cucrtema ynpasneHus
penaunoHHbiMu Bl. B pensunoHHbIX 6a3ax AaHHbIE XPaHATCA B
Buae tabnuu, COCTOALMX U3 CTPOK U CTONOLOB
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SQL

SQL (structured query language) — cbopmManbHbIN
HenpoueaypHbIN A3bIK NporpaMmmMmpoBaHnd, NPUMEHSEMbIN ONS
co3gaHuda, mogudukaumm n ynpasneHusa gaHHbIMU B
NPOW3BOSNbHON PENALIMOHHON Ba3e AaHHbIX
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SQL

Command Types

— CREATE —SELECT GRANT “—— COMMIT+—
— ALTER ——» UPDATE REVOKE«+——  ROLLBACK*—
—» DROP — INSERT SAVEPOINT«—

t——+ TRUNCATE {—— DELETE

—+LOCKTABLE

e
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JDBC

JDBC(Java DataBase Connectivity) - nnatdoopmMmeHHO-
HEe3aBUCUMbIN NPOMBbILLSIEHHBIN CTaHOapPT B3anMoaencTBug
Java-npunoxeHumn ¢ pasnmyHbimm CYB[, peann3oBaHHbIN B
Buae naketa java.sql, Bxogsawiero B coctas Java SE
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3a4YeM HYXHO

JAVA APPLICATION

JDBCAPI

Driver Manager
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Driver
Manager

JDBC Flow

Createy connection | S| Statement |CF€3C§|  ResultSet
SQL } ]
. > Driver
Establish
Link to DB Result
(tuples)
Inasa=
Database
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Example

package com.simbirsoft.model.domain;

public class Student {
private Long id;
private String firstName;
private String lastName;
private Integer age;

@Override

public String toString() {
final StringBuilder sb = new StringBuilder("Student{");
sb.append("id=").append(id);
sb.append (", firstName='").append(firstName).append('\"'"');
sb.append (", lastName='").append(lastName).append('\"'");
sb.append (", age=").append(age);
sb.append(‘}"');
return sb.toString();

// [eTTepbl M ceTTepsl oOnyleHsl

SELECT * FROM STUDENT ;

D
1
2
3

FIRST_NAME LAST_NAME |AGE

Bacs MynKknH 117
MeTs YAKUH 18
Bacs BacunbeB 18
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Example

1 package com.simbirsoft;

3 fimport ...

13 » public class JdbcApp {

private static final String URL =

15 "jdbc:h2:mem:test; INIT=RUNSCRIPT FROM ‘'classpath:init.sql"\\;";
1 ".f)

17 » public static void main(String[] args) throws ClassNotFoundException {
18 Class.forName("org.h2.Driver");

0 try (Connection connection = DriverManager.getConnection(URL, "sa", "")) {
1 PreparedStatement preparedStatement =
connection.prepareStatement ("SELECT * FROM STUDENT WHERE FIRST NAME=?");

23 preparedStatement.setString(1l, "Bacsa");

25 ResultSet resultSet = preparedStatement.executeQuery();

20

27 List<Student> students = new ArrayList<>();

28 while (resultSet.next()) {

29 Student student = new Student();

30 student.setId(resultSet.getLong("ID"));

31 student.setFirstName(resultSet.getString("FIRST_NAME"));
3 student.setLastName(resultSet.getString("LAST_NAME"));
33 student.setAge(resultSet.getInt("AGE"));

34 students.add(student);

7 System.out.println(students);

38 } catch (SQLException e) {

9 throw new RuntimeException(e);
0 }
}
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ORM

ORM(Object-Relational Mapping, pyc. 00 beKTHO-peNSALNOHHOE
oTObpaXkeHne) - TEXHONOrnsl NporpamMmmmpoBaHnst, KoTopast
no3BosigeT obecneunts paboTy ¢ AaHHLIMU B TEPMUHAX
KriaccoB, a He Tabnuu, gaHHbIX 1 HAnNnpPOoTUB, Npeobpa3oBaTth
TEPMUHbI N JAHHbIE KTacCOB B AaHHble, NPUroaHble Ans
XpaHeHus B CYb[]

/~ Application

Types (Classes) ,_W_ T

< / Database
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JPA

Java Persistence API (JPA) —cneundukaunsa APl Java EE,
npenocTaBnseT BO3MOXHOCTb COXpaHATb B yoobHoOM Buae Java-
00beKkThl B ©ba3ze aaHHbIX.CyLLeCTBYEeT HECKOSbLKO peanusauunm 3Toro

nHTEepdenca, ogHa U3 cambix NOMNYNAPHbIX NCNOMb3YET ANs 3TOro
Hibernate. JPA peanuayet koHuenuunto ORM.

Your
application

Hibernate EclipselLink DataNucleus

)
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Entity

1 ackage com.simbirsoft.model.domain; .
e SELECT * FROM STUDENT:;
3 import javax.persistence.Entity; [ [ [ [ :
4 import javax.persistence.GeneratedValue; ID |AGE FlRST_NAME LAST_NAME
5 import javax.persistence.Id; [ | | [ |
6 d I i Bacs [1ynkuH
7 @Entity r - r r
8 public class Student { 2 18 [erq 1.B.y,U.KV|H
9 @Id - - L L
10 @GeneratedValue
11 private Long id;
12 private String firstName;
3 private String lastName;
114 private Integer age;
15
16 public Long getId() {
17 return id;
18 }
19
20 public void setId(Long id) {
21 this.id = id;
22 }
24 //0cTanbHele ceTTepsl U retTTepbl OonyweHsl A1 HarasgHoCTH
25 }
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OCHOBHbIe aHHOTaUUU

@Entity(name)

@Table(name, schema, uniqueConstraints, indexes, catalog)
@Column(columnDefinition, insertable, length, name,
nullable,precision, scale, table, unique, updatable)

@Id

@GeneratedValue(generator, strategy)

@Transient

@ Temporal(TemporalType)

@Enumerated(EnumType)
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OCHOBHbIe aHHOTaUUU

@Table(name = "STUDENTS", uniqueConstraints = {@UniqueConstraint(columnNames = {"firstName"})})
public class Student {

@Id

@GeneratedValue

private Long id;

@Column(insertable = false, columnDefinition = "VARCHAR(160)")
private String firstName;

@Column(name = "STUDENT_ LAST_NAME", length = 100, unique = true, nullable = false)
private String lastName;

@Transient
private Integer age;

@Temporal (TemporalType.DATE)
private Date birthday;

@Enumerated (EnumType.STRING)
private Gender gender;

public Student() {
this.age = DateUtil.calculateAge(this.birthday);
}
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Spring Data

Spring Data
PagingAndsortingRepository

Spring Data Spring Data Spring Data Spring Data
IPA MaongoDB Neod|

JpaRepository MongoRepository GraphRepository

MongoTemplate NeodjTemplate

Embeodded REST

n
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Spring Data JPA

Spring Data JPA - yacTb npoekta Spring Data, koTopas
ynpoLlaeT peannsauunto KraccoB gocTyna aaHHbIX (Repositories)
OCHOBaHHbIX Ha TexHonorum JPA
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Spring Data JPA

<<Java Interface=>
€9 CrudRepository<T,ID>

org.springframawork. dats. repositony

@ save(S).S
@ save(lterable<S>=):lterable<S>
@ findOne(iD).T
Zolava fierices> @ exists(ID):boolean
© Repository<T,ID> <] @ findAll():terable<T>
org.springframawork. dats. repository
@ findAll(iterable<ID=):terable<T=
@ count():long
@ delete(ID):void
@ delete(T):void
@ delete(lterable<? extends T=):void
@ deleteAll():void

=<=Java Interface>>

€9 JpaRepository<T,ID>
org.springframawork. dats. jps.repository
@ findAll():List<T>
@ findAll(Sort):List<T>
@ save(lterable<S>=).List<S>
@ flush():void
@ saveAndFlush(T)T
@ deletelnBatch(lterable<T>=):void
@ deleteAllinBatch():void

=<Java Interface>>
€9 PagingAnd SortingRepository<T,ID>
[~ org.springframework.dats. repository
@ findAll(Sort):lterable<T>
@ findAll(Pageable).Page<T>
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N =

Example

package com.simbirsoft.repository;

import org.springframework.data.jpa.repository.JpaRepository;

4 import com.simbirsoft.model.domain.Student;
6 public interface StudentRepository extends JpaRepository<Student, Long> {
7 }

1 package com.simbirsoft.model.domain; SELECT * FROM STUDENT:

3 import javax.persistence.Entity;

4 import javax.persistence.GeneratedValue; ID AGE FIRST—NAME LAST—NAME
5 import javax.persistence.Id;

5 R ; 1 |7 Bacs [MynkuH
7 @Entity

8 public class Student { 2 18 [leTq [AynKuH
9 @Id

10 @GeneratedValue

17 private Long id;

12 private String firstName;

13 private String lastName;

14 private Integer age;

Zé public Long getId() {

17 return id;

18 }

19
20 public void setId(Long id) {
21 this.id = id;
)
24 //0cTanbHele ceTTepsl U reTTepbl OMylWeHsl A8 HaraggHoCTH

}
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Example

1 package com.simbirsoft;

3 import java.util.List;

5 import org.springframework.beans.factory.annotation.Autowired;
6 import org.springframework.stereotype.Component;

8 import com.simbirsoft.model.domain.Student;

9 import com.simbirsoft.repository.StudentRepository;

11 @Component

12 public class SomeBean {

13

14 @Autowired

15 private StudentRepository repository;

16

17 public void doSmth() {

18 Student studentKolya = new Student();

19 studentKolya.setFirstName("Konsa");

20 studentKolya.setLastName("YTkuu");

21 studentKolya.setAge(20);

22 repository.save(studentKolya);

23 assert Long.valueOf(3L).equals(studentKolya.getId());

Student studentVasya = repository.getOne(1L);
assert "Bacsa".equals(studentVasya.getFirstName());

h On

~ (o)

List<Student> students = repository.findAll();
assert students.size() == 3;

W W NINNDNNN
0 ~d

= W N - O We

repository.deleteAll();
assert repository.findAll().size() == 0;

w W W
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Example

1 package com.simbirsoft;

2

3 import org.springframework.boot.SpringApplication;

4 import org.springframework.boot.autoconfigure.SpringBootApplication;
5 import org.springframework.context.ConfigurableApplicationContext;

6

7 >

8 €9 @SpringBootApplication
9 » public class SpringBootApp {

10
11 » public static void main(String[] args) {
12 ConfigurableApplicationContext context = SpringApplication.run(SpringBootApp.class, args);
13 context.getBean(SomeBean.class).doSmth();
14 }
15 }

C1src

1 main
v [aresource 1 INSERT INTO STUDENT VALUES
&n data.sql - 2 (NULL, 17, 'Bacs', 'lNynkun'),
» [test 3 (NULL, 18, ‘'Netsa', 'NyakuH');
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Query Creation

package com.simbirsoft.repository;
3 import java.util.List;

‘ import org.springframework.data.jpa.repository.JpaRepository;
6 import com.simbirsoft.model.domain.Student;

public interface StudentRepository extends JpaRepository<Student, Long> {
List<Student> findByFirstNameIgnoreCase(String firstName);

111 List<Student> findByLastNameAndAge(String lastName, Integer age);
13 List<Student> findByAgeOrderByLastNameDesc(Integer age);

(]

15 List<Student> findByLastNameLike(String firstName);

I List<Student> findByAgeBetween(Integer from, Integer to);
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Example

List<Student> studentsByAgeBetween = repository.findByAgeBetween(17, 20);
out.println(studentsByAgeBetween.size()); //1 ?

List<Student> studentsBylLastNamelLike = repository.findByLastNameLike("%uHu");
out.println(studentsByLastNamelLike.size()); //2 ?

List<Student> studentsByAgeOrderByLastNameDesc = repository.findByAgeOrderByLastNameDesc(18);
out.println(studentsByAgeOrderByLastNameDesc.get(0).getFirstName()); //3 7

List<Student> studentsByFirstNameIgnoreCase = repository.findByFirstNameIgnoreCase("Bacsa");
out.println(studentsByFirstNameIgnoreCase.size()); //4 ?

List<Student> studentsByLastNameAndAge = repository.findByLastNameAndAge("Nynkuu", 17);
out.println(studentsByLastNameAndAge.get(0).getFirstName()); //5 7

SELECT * FROM STUDENT;
ID AGE FIRST_NAME LAST_NAME

‘1 | 17 | Bacsa [ynkuH

'2 | 18 'I'IeTﬂ j,[l,yp,KMH

3 ‘21 'Konﬂ AYTKMH

v4 ;18 'MaLua >|_||/|pO)KKOBa
5 716 VBacsl MyXWH
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Example

List<Student> studentsByAgeBetween = repository.findByAgeBetween(17, 20);
out.println(studentsByAgeBetween.size()); //1 - 3

List<Student> studentsBylLastNamelLike = repository.findByLastNamelLike("%uHu");
out.println(studentsByLastNamelLike.size()); //2 - 4

List<Student> studentsByAgeOrderByLastNameDesc = repository.findByAgeOrderBylLastNameDesc(18);
out.println(studentsByAgeOrderByLastNameDesc.get(0).getFirstName()); //3 - Mawa

List<Student> studentsByFirstNameIgnoreCase = repository.findByFirstNameIgnoreCase("Bacsa");
out.println(studentsByFirstNameIgnoreCase.size()); //4 - 2

List<Student> studentsBylLastNameAndAge = repository.findByLastNameAndAge("Mynkun", 17);
out.println(studentsByLastNameAndAge.get(0).getFirstName()); //5 - Bacs

SELECT * FROM STUDENT;
ID AGE FIRST_NAME LAST_NAME

‘1 | 17 | Bacsa [ynkuH

'2 | 18 'I'IeTﬂ j,[l,yp,KMH

3 ‘21 'Konﬂ AYTKMH

v4 ;18 'MaLua >|_||/|pO)KKOBa
5 716 VBacsl MyXWH
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OTHOLWeHusA

@ManyToOne(fetch, cascade, optional, targetEntity, mappedBy)
@OneToMany(fetch, cascade, targetEntity, orphanRemoval, mappedBy)
@OneToOne(fetch, cascade, optional, targetEntity, orphanRemoval,
mappedBy)

@ManyToMany(fetch, cascade, targetEntity, mappedBy)
@JoinColumn(name, foreignKey, referencedColumnName, ..(@Column)
@JoinTable(name, joinColumns, foreignKey, inversejJoinColumns,

inversefForeignKey)
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Example

package com.simbirsoft.model.domain;

Himport ...

@Entity

public class Student {
@Id
@GeneratedValue
private Long id;
private String firstName;
private String lastName;
private Integer age;

@anyToOne

@JoinColumn(name = "GROUP_ID")

private Group group;

4 [eTTepbl U ceTTepbl OnylyeHsl

SELECT * FROM STUDENT;

ID |/AGE FIRST_NAME LAST_NAME GROURJD‘

1 ¥ Bacsa [MynkuH 1

2 |18 MeTa AynKuH 1

3 |21 Kons YTKUH 2

4 |18 Malua Mupoxkosa 1

5 |16 Bacs MyXWH 2
CSIMBIRSOFT | +7(8422) 44-66-9

1 package com.simbirsoft.model.domain;
2

3 import ...

11

117 @Entity

13 @Table(name = "GROUPS")

14 public class Group {

15 @Id

16 @GeneratedValue

17 private Long id;

18

19 private String name;
20
21 @neToMany(fetch = FetchType.LAZY,
22 mappedBy = "group")
23 private List<Student> students;
24
25 £ [eTTepbl n ceTTepsl OMyleHsb
SELECT * FROM GROUPS;

ID INAME

1 |PTO-1

2 |PTO-2

1 +7(495) 133-90-01
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Example

1 package com.simbirsoft.repository;
2
3 ~import ...
6
7 public interface GroupRepository extends JpaRepository<Group, Long> {
8 }

1 package com.simbirsoft;

2

3 import ...

17

18 @Component

19 public class SomeBean {

20 @Autowired

21 private GroupRepository groupRepository;

22

23 public void doSmth() {

24

25 List<Group> groups = groupRepository.findAll();
26

27 for (Group group : groups) {

28 System.out.println(group.getStudents());
29 }

30 }

31
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3anpocsol

e /resource/application.properties - spring.jpa.show-sql=true

e Hibernate: select groupO .id asid1_0 , groupO_.name as name2_0_from
groups groupO __

e select studentsO_.group_id as group _id5 1 0 _, studentsO_.id as
id1_1 0 , studentsO _.idasid1 1 1 , studentsO .ageasage2 1 1 |,
studentsO_.first name as first na3 1 1 , studentsO_.group id as
group _id5 1 1 | studentsO_.last name as last nam4 1 1 from student

studentsO_ where studentsO_.group id=?
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12.

[lpakTnyeckKkoe 3apgaHue

PassepHyTb Spring Boot npoekT

Cospatb cywHocTb(Entity) Person ¢ nonsmn name, age

Cospatb PersonRepository (3anmnnemMeHTUTb MHTEpeNC cnpuHra)

Cospatb kKoHTposnnep PersonController (ncnons3oBate @RestController BmecTo
npocto @Controller)

Mo url-y /persons/ n http metoay POST (RequestMapping) cosgatb metoa save()
NpPMHUMAaKLWLKMA name 1 age B Buae napametpos (RequestParam)

B koHTponnep 3anHxekTnTb PersonRepository n B Mmetoge KOHTponsepa save()
co3gaTb U COXPaHUTL CyWHOCTL(Person) ¢ noMoLLbo peno3nTopus

3auntn B http://localhost:8080/h2-console 1 npoBepUTb YTO BCE COXPaHUITOCh
3anonHntb Tabnuuy 3-4 3anucsamu ¢ noMoLlbto resources/data.sql

B peno3ntopun n KoHTposnnepe cosgatb 2-3 MeToda nomcka no napamMmerpam.
MeToabl 4OMKHbI BO3BpaLLaTb CMMCOK HAaWOEHHbIX 3anncen (U B KOHTpOMepe 1 B
penosnTopumn)

Kak co3gaBaTtb MeTOAbl NOMCKA MOXHO NOCMOTPETbL 34€eChb -
http://docs.spring.io/spring-data/jpa/docs/1.7.0.M1/reference/htmisingle/#jpa.query
-methods.query-creation

[1na Tex KTo 4yBCTBYET cebsi yBepeHHO - 0obaBuTb oTHoweHne @ManyToOne.
Hanpumep y kaxgoro Person dyaet cnncok Phone. Phone Tak xe siBnaetca Entity
n cogepxut nong id, number. [1aHHble 3aN0ONHUTbL TakK e ¢ nomolubto data.sql
[o6aBuTb METOA B KOHTpOiepe KoTopbin 6yaet npuHumarth id Person’a kak
napamMeTp 1 BbIBOAUTL crncok Phone
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Cnacnb6o 3a BHMMaHue!
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