OauH nepees3/
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HemHoro crepeotunos

* B Cnbupun Bceraga cHer
* Bce pycckune nobAaT BOAKY

* JPA TOPpMO3UT
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B Cubupwu sceraa cHer
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Bce pycckue niobar BoaKy
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JPA...
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Disclaimer

Mbl roBopuMm O cyllecTByowem
n pabortatowem NnpuUnoKeHun
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JPA -> JDBC
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O yem norosopum

* 3auem?
* O yem HYXHO AyMmaTb NMpu nepeesae
* [Tpouecc

* [ToTepu n HaxoaKwK
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3auem?

JPA reHepupyeT «HenpaBU/bHble» 3aNpPocChl

* YTO MMEHHO He TaK C 3anpocamu?

* CTpyKTypa 3anpocos
* HeT noacKka3oK (XMHTOB) onTMMM3aTopa

* MannuHr
* He coxpaHATCA Konnekumm
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3auem?

lMponsBoaAUTENbHOCTb

* B yem KOHKpeTHO npobaema?
= Pacxog namaTtn (L1 Kaw)
= JlInwHme 3anpocsbl (N+1,...)

HAULMONT
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PeweHo, nepee3kaem!
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Kakue BapuaHTbl?

- JDBC_
e JBBETemplate
* Spring Data JDBC

HAULMONT
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UpeanbHbIN cUueHapui

<!-- Spring and Spring Boot dependencies -->

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring—boot—starter—datq;jpazyartifact1d>

</dependency> J[)bc

HAULMONT
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Spring Data JDBC

9.2. Domain Driven Design and Relational Databases.

1 u

All Spring Data modules are inspired by the concepts of “repository”, “aggregate”, and “aggregate root” from Domain Driven
Design. These are possibly even more important for Spring Data JDBC, because they are, to some extent, contrary to normal
practice when working with relational databases.

An aggregate is a group of entities that is guaranteed to be consistent between atomic changes to it. A classic example is an
Order with OrderItems . A property on Order (for example, numberOfItems is consistent with the actual number of
OrderItems ) remains consistent as changes are made.

https://docs.spring.io/spring-data/jdbc/docs/current/reference/html/#jdbc.domain-driven-design

HAULMONT
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https://docs.spring.io/spring-data/jdbc/docs/current/reference/html/

Spring Data JDBC

* Arperatbl

* Peno3nTopumn ana Kaxk oo c\HHHOCTTY arperaTa
* HeT KOHTEeKCTa TpaH3aKuum

HAULMONT
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[NMpunoxkeHue gnAa nepeesna

@ Spnng # HOME QFIND OWNERS :=VETERINARIANS A ERROR

Welcome
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Pet Clinic — KpaTKoe copeprKaHue

HAULMONT

visits

id serial

pet_id int FK
visit_date date NULL
description varchar(255) NULL

L]

pets

id serial PK
name varchar(3@) NULL
birth_date date NULL
type_id int FK
owner_id int FK

owners

id

first_name
last_name
address
city
telephone

- §

NULL
NULL
NULL
NULL
NULL

o
=

- g

o o
-

o
3

-

(Y]
S

A AanAaAn

- B 3

[~V I~ I~ TR VI )

o
-

vets

id serial

PK

first_name
last_name

S
vet_specialties

PK

vet_id int FK AK
specialty_id int FK AK
[]
specialties
id serial PK
name varchar(88) NULL
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Arperar

EAMHMLA KOMMO3ULUMMN, KOHCUCTEHTHAA B PaMKax O4HOW TpaH3aKLUUun

HAULMONT
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ArperaTt B JPA

@Entity
@Table(name = "owners")
public class Owner extends Person {

3 usages

@Column(name = "address")
@NotEmpty

private String address;

3 usages

@Column(name = "city")
@NotEmpty

private String city;

3 usages
@Column(name = "telephone")
@NotEmpty

@igits(fraction = 0, integer = 10)
private String telephone;

1 usage
@0neToMany(cascade = CascadeType.ALL, fetch
@JoinColumn(name = "owner_id")
@0rderBy("name")

rivate List<Pet> pets = new ArrayList<>();

FetchType.EAGE

HAULMONT

@Entity
@Table(name = "pets")
public class Pet extends NamedEntity {

2 usages
@Column(name = "birth date")
@ateTimeFormat(pattern = "yyyy-MM-dd")

private LocalDate birthDate;

dManyToOne
@JoinColumn(name = "type id"

ivate PetType type;

1 usage
@0neToMany(cascade = CascadeType.ALL, fetch

@JoinColumn(name = "pet_id")
@0rderBy("visit_date ASC")

private Set<Visit> visits = new LinkedHashSet<>();

= FetchType.EAGER)
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Arperart B Spring Data JDBC

public class Owner {

3 usages
@NotEmpty
private String address;

3 usages
@NotEmpty
private String city;

3 usages

@NotEmpty

@igits(fraction = 0, integer = 10)
private String telephone;

2 usages \

@MappedCollection

rivate Set<Pet> pets;

HAULMONT

public class Pet {

4 usages
@Id
private Integer id;

3 usages

private String name;

3 usages
@ateTimeFormat(pattern = "yyyy-MM-dd")
private LocalDate birthDate;

3 usages
@Column("type_id")
rivate Integer type;

usages

@MappedCollection

private Set<Visit> visits;

20



O yem mbl (06bIYHO) HE AYyMmaem?

* CBA3U MeXAay CYLWHOCTAMMU
* [eHepauma ID

e Cascade onepauum

e Batch onepauunu

L1 cache
= OTCcnexmnsaHme coctoaHuA

* MeToabl Spring Data peno3suntopues
= findBy...

Boot-time Banngauma

HAULMONT
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Yepes 4to Ham Haao NPonUTH

* He KOMmnuaupyetca
* He 3anyckaeTca

* He paboraer

HAULMONT

22



e
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@Tab\e(
public class xten
A usages
MaanoM (f etchTYP GER
@JOinTa name ‘vet,speci jes" columt = @JOinCo anln
rse columns Join n(nam = spe01a\tv,1d“))
priﬂate Set<Spec ecia\ties;

KOM
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_ wyet-

30"
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[lepepenbiBaem CyLWHOCTW
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HAULMONT

iy
@Table (mweme==="pets")
public class Pet {

@Id
=loanenabetdvelure(stnabegy==Gereratianl e T DEN T T IN o
private Integer id;

@Column @meme=="name" )

private String name;

@Column @aame==="'birth_date")
@DateTimeFormat(pattern = "yyyy-MM-dd")

private LocalDate birthDate;

@Column("type_id")
private Integer type;

@Column("owner_id")

@JOiﬂCOlU name = "owner‘_id") pr\j_vate Integer\ owner;
private Owne wner;

@0ne mappedBy = "pet") @MappedCollection
private Lis frand visits; private List<Visit> visits;
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Diff

@Entity
@Table(name = "pets")
public class Pet {

HAULMONT

@Id

@GeneratedValue(strategy = GenerationType.IDENTITY)

private Integer id;

@Column(name = "name")
private String name;

@Column(name = "birth_date")
@ateTimeFormat(pattern = "yyyy-MM-dd")
private LocalDate birthDate;

@ManyToOne
@JoinColumn(name = "type_id")
private PetType type;

@ManyToOne
@JoinColumn(name = "owner_id")
private Owner owner;

@0neToMany(cascade = CascadeType.ALL)
@JoinColumn(name = "pet_id")
private List<Visit> visits;

»

»

»

»

»

»

@Table("pets")
public class Pet {

@Id
private Integer id;

@Column("name")
private String name;

@Column("birth_date")
@ateTimeFormat(pattern = "yyyy-MM-dd")
private LocalDate birthDate;

@Column("type_id")

private Integer type;

@Column("owner_id")
private Integer owner;

@MappedCollection
private List<Visit> visits;
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MeHAaem cBA3U U cuUTaem 3anpochl
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CBA3n mexay CYLLHOCTAMMU

¢ HO,EI,,EI,epH-(VIBaI-OTCFI one-to-many, one-to-one

e [1na many-to-* — reference ID
= inn AggregateReference<T, ID>
= 1na many-to-many - + 4ONOAHUTE/IbHAA CYLHOCTb

* Bce cBA3n — eager
= N+1 3anpoc

HAULMONT
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@Entity
@Table(name = "pets")
public class Pet {

‘__________________J

SELECT

@Id
@GeneratedValue(strategy = GenerationType
private Integer id;

@Column(name = "name"
private String name;

@Column(name = "birth_date")
@DateTimeFormat(pattern = "yyyy-MM-dd")
private LocalDate birthDate;

@ManyToOne
@JoinColumn(name = "type_id")
private PetType type;

@ManyToOne
@JoinColumn(name = "owner_id")
private Owner owner;

@OneToMany(mappedBy = "pet")
private List<Visit> visits;

HAULMONT

.IDENTITY)

JOIN

JOIN

+1 SELECT
(optional)

@Table("pets")

4_________________J

public class Pet {
@Id
private Integer id;

@Column("name"
private String name;

@Column("birth_date")

SELECT

@DateTimeFormat(pattern = "yyyy-MM-dd")

private LocalDate birthDate;

@Column("type_id")
private Integer type;

@Column("owner_id")
private Integer owner;

@MappedCollection

+1 SELECT
(optional)

+1 SELECT
(optional)

!

private List<Visit> visits;

|

+1 SELECT
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Co3paem ID

[ R
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@Entity

@Table(name = "pets") @Table("pets")
public class Pet { public class Pet {
@Id
@GeneratedValue(strategy = GenerationType.SEQUENCE) @Id
private Integer id; private Integer id;
@Bean

public ApplicationListener<?> idSetting() {

return (ApplicationListener<BeforeConvertEvent>) event -> {

Npem B 6asy u if (event.getEntity() instanceof Pet) {
Bbl6upaem ID n3 setId((Pet) event.getEntity());
nocnenoBaTtesibHOCTU }; }
}

HAULMONT 31



[eHepauua ID

* [1loka TonbKo IDENTITY nonsa

* Bce ocTanbHOE — BPYYHYIO
= SEQUENCE
= UUID

@Id
private UUID id = UUID.randomUUID();

HAULMONT
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[eHepauua ID

@Override
public <T> T save(T instance) {

Assert.notNull(instance, "Aggregate instance must not be null!");

RelationalPersistentEntity<?> persistentEntity = context.getRequiredPersistentEntity(instance.getClass());

Function<T, MutableAggregateChange<T>> changeCreator =

persistentEntity.isNew(instance) ?
this::createInsertChange :

this::createUpdateChange;

return store(instance, changeCreator, persistentEntity);

@Bean
public ApplicationListener<?> idSetting() {

Cpasy npucsountb ID -> UPDATE

* ﬂl/l60 ABHO nNuwem Insert if (event.getEntity() instanceof Pet) {
tId((Pet t.getEntit ;
* JIn6o nuwem callback setld((Pet) event.getEntity())

}
}s

return (ApplicationListener<BeforeConvertEvent>) event -> {

}
HAULMONT



KoHBepTepbl AaHHbIX

* JSON 9.11. Custom Conversions
Spring Data JDBC allows registration of custom converters to influence
* JSONB how values are mapped in the database. Currently, converters are only
applied on property-level.
* BOOLEAN PP PrOpErty-iev

* Hy)KHO ByaeT nepenncaTtb U 3apPerucTprupoBaTh

HAULMONT



KoHBepTepbl AaHHbIX

@Column("visit doc")
private VisitDoc visitDoc;

@WritingConverter
public static class VisitDocToString implements Converter<VisitDoc, String> {
@Override
public String convert(VisitDoc source) {
return source.toString();

}

@ReadingConverter
public static class StringToVisitDoc implements Converter<String, VisitDoc> {
@Override
public VisitDoc convert(String source) {
return VisitDoc.fromString(source);

}

HAULMONT
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KoHBepTepbl AaHHbIX

@Column("visit doc")
private VisitDoc visitDoc;

@Configuration
public class ConvertersConfiguration extends AbstractldbcConfiguration {

@Override
protected List<?> userConverters() {
return List.of(new VisitDocToString(), new StringToVisitDoc());

}

HAULMONT
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O6HoBNAEM PEeno3nTopUn
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MeTtoabl Spring Data peno3sutopues

List<Owner> findByPets NamelLike (String name);

HYacTnyHo nogaeprmnearoTcA
e [1nA KOPHEBOM CYLLHOCTU
e [1nAa Bcero octanbHoOro - @Query

if (!path.getParentPath().isEmbedded() && path.getLength() > 1) {
throw new IllegalArgumentException(

String.format("Cannot query by nested property: %s",
path.getRequiredPersistentPropertyPath().toDotPath()));

HAULMONT
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List<Owner> findByPets NamelLike (String name);

@Query("select * from owners o join pets p on o. id = p.owner_id and p.name like :name"
List<Owner> findByPets NamelLike (@Param("name") String name);

HAULMONT
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Yéupaem JPQL
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@Query ("SELECT DISTINCT owner FROM Owner owner left join owner.pets WHERE owner.lastName LIKE :lastName’% ")
@Transactional(readOnly = true)
Page<Owner> findByLastName(@Param("lastName") String lastName, Pageable pageable);

@Query("SELECT * FROM owner WHERE last name LIKE concat(:lastName,'%')")
@Transactional(readOnly = true)
Collection<Owner> findByLastName(@Param("lastName") String lastName);

if (queryMethod.isPageQuery()) {
throw new UnsupportedOperationException(
"Page queries are not supported using string-based queries. Offending method: " + queryMethod);

HAULMONT 42



JPQL vs SQL

@Query("SELECT DISTINCT owner FROM Owner owners left join owner.pets WHERE owner.lastName LIKE :lastName% ")
@Transactional(readOnly = true)
Page<Owner> findByLastName(@Param("lastName") String lastName, Pageable pageable);

Application run failed

Reason: Validation failed for query for method
public abstract Page OwnerRepository.findByLastName (String, Pageable)!
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JPQL vs SQL

@Query("SELECT * FROM owners WHERE last name LIKE concat(:lastName,'%"')")

@Transactional(readOnly = true)
Collection<Owner> findByLastName(@Param("lastName") String lastName);

Failed to complete request: org.springframework.jdbc.BadSqlGrammarException:

PreparedStatementCallback;
bad SQL grammar [SELECT * FROM owners WHERE last name LIKE concat(?,'%')];

nested exception is java.sql.SQLSyntaxErrorException: (conn=55) Table
'petclinic.owners’ doesn't exist

HAULMONT
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He paboTaeT
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O6bHoBNsAeM AaHHbIE
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@ Spring # HOME QFIND OWNERS :=VETERINARIANS A ERROR

Pet

Owner
Jean Coleman
Name

Max
Birth Date
04.09.1995 -

Type
cat

Update Pet

€ spring ...
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JPA

@PostMapping("/pets/{petld}/edit")

public String processUpdateForm(@valid Pet pet, BindingResult result, Owner owner, ModelMap model) {
owner.addPet(pet);
this.petRepository.save(pet);
return "redirect:/owners/{ownerId}";

Hibernate: select * from pets pet@_ where peto .id=?

Hibernate: * from owners owner@_ left outer join pets petsl on owner@ .id=petsl .owner_id where owner® .id=?
Hibernate: select * from types pettype@ where pettyped .id=?

Hibernate: select * from types pettype@ where pettyped .id=?

Hibernate: update pets set name=?, birth_date=?, owner_id=?, type id=? where id=?

: =
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JDBC

@PostMapping("/pets/{petld}/edit")
public String processUpdateForm(@valid Pet pet, BindingResult result, Owner owner, ModelMap model) {

pet.setOwner(owner);
“THIS.PetRepository.save(pet);

return "redirect:/owners/{ownerId}";

JdbcTemplate: [SELECT * FROM “owner  WHERE “owner . id = ?]
JdbcTemplate: [select * from pet type order by name]

JdbcTemplate: [UPDATE “pet™ SET "name = ?, “birth date = ?, “type id = ?, “owner_id = ? WHERE "pet . id = ?]

JdbcTemplate: [DELETE FROM "visit® WHERE “visit . pet_id = ?] : ,

————————— e ————————~
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KacKagHble onepauuu

* [l[pyumeHAOTCA ANA arperaTtos

* Ectb ocobeHHOCTH
= BcTaBKa — Kak 06bI4YHO
= ObHOB/IEHUE — NEepeco3aHne A0YEPHUX 3annCen
= YnaneHue - KackagHoe

HAULMONT
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Batch onepauun

* [loka He nogaepXnBatoTCA

* Peanunsyetca B JdbcTemplate

HAULMONT
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Batch onepauuu - peannsauyus

public interface OwnerRepository extends Repository<Owner, Integer>, WithOwnerBatch<Owner>

public class WithOwnerBatchImpl implements WithOwnerBatch<Owner> {
private final String saveSql = """

insert into owner (id, first name, last name, address, city, telephone)
values (?, ?, ?, ?, ?, ?)

nmnn
)

@Override
public <S extends Owner> Iterable<S> saveAll(final Iterable<S> entities) {

int[] keys = this.jdbcTemplate.batchUpdate(saveSql, new BatchPreparedStatementSetter() {

@Override

public void setValues(PreparedStatement ps, int i) throws SQLException {
Owner entity = list.get(i);
ps.setInt(1l, //assign ID);
ps.setString(2, entity.getFirstName());
ps.setString(3, entity.getLastName());

//etc

1)
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N3baBasaemca OT HeHaBUCTHOTIO

L1 cache
>
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L1 cache

* HeT KOHTeEKCTa TpaH3aKuuu

* Bce detached
= HeT oTcheKMBaHMA COCTOAHUA CYLLHOCTH
= CoxpaHeHne n3meHeHum — ABHOE
= Insert/Update
e @Id
e @\Version
* implements Persistable
* Entitylnformation

HAULMONT
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MepeHOCMM BU3UTbI CO CKUAKOMN

@Service
public class VetService {

@Transactional
public List<Visit> postponeVisitsForVet(Vet vet, LocalDate fromDate, LocalDate toDate) {
List<Visit> visits = visitRepository.findByDateAndVet(fromDate, vet);
visits.forEach(visit -> {
visit.setDate(toDate);
visitService.applyDiscount(visit.getId(), BigDecimal.TEN);

});

/ W\5,&\/ c

}

@Service
public class VisitService {

@Transactional

public void applyDiscount(Integer visitId, BigDecimal discount) {
Visit v = visitRepository.findById(visitId);
//Applying discount

HAULMONT
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HaBepHoe, 3apaboTano (==
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Spring Data JPA -> Spring Data JDBC

* Pasbeputecb B NpUYNHaxX
= HenpaBunbHbin SQL
= HenpaBuabHbIW MaNMAUHT
= bonblwoOe KoNn4ecTBo 3anNpPocosB

* [lonpobynte 060NUTUCH CYLLECTBYIOLWMUM pPeELIEHUEM
= JPQL
= Native SQL
= Entity Graph
* He o6a3aTenbHO NepeBoANTb BCE LESIMKOM
= MOXHO nepenncaTtb TO/IbKO YacTb MOAYNEN
= JPA nna CRUD, HeJPA ans cnoXXHOM BbIBOPKU

HAULMONT
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Spring Data JPA -> Spring Data JDBC

Ecav pewnnmn nepeesrkatb, 0bpatnte BHUMaHME Ha:
* CBA3n
* Lazy Konnekuuu
* [eHepauma ID
* Batch onepauuu
* ABHOE COXpaHeHUE CyLLHOCTEN
* [lepecmoTpeTb Derived 3anpocsl
JPQL nepesectn B SQL

HAULMONT
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JDBC -> JPA
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3auem?

HaunHaem nsobpetatb JPA
e Hy*XHO paboTaTb CO CNOXKHbIMU rpadamm CyLLHOCTEN
* [lpuaymbiBaem ctpaternu reHepauum ID
e OTCneXKnBaHMe COCTOAHUA CYLLLHOCTEN
* Peannsyem neHMBYIO 3arpysKy
* [lpnagymbiBaem KaLl 3anNpoCoB

HAULMONT
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YTto Hac KaeTt?

* [lepegenka moaenn AaHHbIX

 CmeHa obpa3a MmbilIeHUS
= O6bEeKTbl - NEePBUYHDI
= He nmucaTb NpocCTbie 3anpochl

e PaboTta c Transaction Context
= CheanTb 33 COCTOAHUEM CYLLIHOCTEM
= lymatb npo LAZY

HAULMONT
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Kakue ewe anbrepHaTtusbl?

MyBatis
* banke K JDBC Template
e KOHTPO/Ib HaA, 3anpocamMmn U MaNMnNMUHIOM
* Ho nepenuncbiBaTb MHOTO

HAULMONT
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MyBatis - Entities

HAULMONT

public class Owner {
private Integer id;
private String firstName;
private String lastName;
private String address;
private String city;

@Digits(fraction = 0, integer = 10)
private String telephone;

private Set<Pet> pets;
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MyBatis - Mappers

@Mapper
public interface OwnerMapper {
List<Owner> findOwners(); <sql id="owner column_list">
id, first name, last name, address, city, telephone
Owner findById(Integer id); </sql>
} <select id="findById" resultMap="ownerMap">
SELECT
@Mapper <include refid="owner_column_list"/>
public interface OwnerMapper { FROM owners WHERE id = #{id}
</select>

@Select("select * from owners")
List<Owner> findOwners();

@Select("select * from owners where id = #{id}")
Owner findById(Integer id);

}

HAULMONT
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Kakue ewe anbrepHaTtusbl?

jooQ
* «TunmanpoBaHHbIN» SQL - DSL
* KogoreHepauma
* MoXXHO KOMbUHMpoBaTb ¢ Hibernate

HAULMONT
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jOo0Q - Entities

HAULMONT

public class Owner {
private Integer id;
private String firstName;
private String lastName;
private String address;
private String city;

@Digits(fraction = 0, integer = 10)
private String telephone;

private Set<Pet> pets;
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jO0Q - Repositories

@Repository
@Transactional(readOnly = true)
public class OwnerRepository {

private final DSLContext dsl;
public OwnerRepository(DSLContext dsl) {

this.dsl = dsl;
}

HAULMONT
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public Owner findById(Integer id) {
return this.dsl.select().from(OWNER)
.leftJoin(PET)
.on(OWNER.ID.eq(PET.OWNER_ID))
.leftJoin(PET_TYPE)
.on(PET.TYPE_ID.eq(PET_TYPE.ID))
.where(OWNER.ID.eq(id))
.fetch()
.intoGroups (OWNER)
.values()
.stream()
.map(records -> {
Record6<Integer, String, String, String, String, String> record6s = records
.into(OWNER.ID, OWNER.FIRST_NAME, OWNER.LAST NAME, OWNER.ADDRESS, OWNER.CITY, OWNER.TELEPHONE)
.get(0);
List<Pet> pets = records.sortAsc(OWNER.ID)
.stream()
.filter(record -> record.get(PET_TYPE.ID) != null)
.map(record -> new Pet(record.get(PET.ID), record.get(PET.NAME), record.get(PET.BIRTH_DATE),
record.into(PetType.class), null, null))
.collect(toList());
return new Owner(record6s.valuel(), recordé6s.value2(),
record6s.value3(), recordé6s.value4(), record6s.value5(),
record6s.value6(),
new HashSet<>(pets));
}).findFirst()
.orElseThrow(() -> new IllegalArgumentException(”Cannot find Owner!"));
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Ecan pewwnnu nepeesKatb

Obpatnte BHUMaAHME Ha:
* CBA3n
* Lazy Konnekuuu
* [eHepauuto ID
* Batch onepauuu
* ABHOE COXpaHeHUE CyLLHOCTEN

HAULMONT
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Cnacnbo 3a BHMUMaAHMe
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