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Mpuno)xeHue, oTob6pa)atoLL,ee CUCOK C narmHawuen

Client name

dununnosa B. A.

HwukutuHa E. 3.

Tapacosa A. B.

NanuH P. ®.

[puwmH A. A.

Total
accounts

Total
accounts
balance

9573319

2523438

12454590

9020201

397470

Total
deposits

Rows per page:

Average
deposits
rate

11.00

5.00

10.50

9.00

7.33

Total
loans

50 « 1-50 of 10000

Average
loans
rate

13.00

3.00

10.00

Total
transfers

11

12

Total
transfers
amount

41170026

57062982

25789204

51010125

28651446

>l
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Mopaenb faHHbIX

123@

RBEC client_Ffirst_name
REC client_middle_name
RBEC client_last_name

RBC address_city

RBEC address_street

RBC address_house

ABC address_Flat
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Mopaenb faHHbIX

=% account

123id
clien B
AEC number
i id 125 client_id

RBEC client_first_name
REC client_middle_name
REC client_last_name

ABC address_city

RBEC address_street

RBC address_house

ABC address_Flat
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Mopaenb faHHbIX

=% account

123id
clien B

REC number

i id 125 client_id

REC client_first_name
REC client_middle_name
RBC client_last_name

RBC address_city

RBC address_street

RBC address_house

RBC address_flat 123id

123 amount
123 rate
125 client_id
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@Entity
@Table(name = "CLIENT")
class ClientEntity(

@Id
@Column(name = "ID")
var id: Long? = null,

@neToMany(mappedBy = "client")

var accounts: Set<AccountEntity> = mutableSetOf(),
@neToMany(mappedBy = "client")
var deposits: Set<DepositEntity> = mutableSetOf()

N Y,
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Mpuno)xeHue, oTob6pa)atoLL,ee CUCOK C narmHawuen

/

{

REQUEST

"request": {

}

\.

"page": 1,
"size": 50

~

/

{ APPLICATION )—»[

REPOSITORY

SQL SELECT

9/ 8@



Peanusauyusa 3anpoca ¢ naruHayueu ¢ nomouybio Spring Data

-

@Repository

interface ClientRepository :

JpaRepository<ClientEntity, Long>

~
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Peanusauyusa 3anpoca ¢ naruHayueu ¢ nomouybio Spring Data

4 N

@Repository
interface ClientRepository : JpaRepository<ClientEntity, Long>

@Autowired
private lateinit var clientRepository: ClientRepository

clientRepository.findAll (PageRequest.of (pageNumber, pageSize))

- N
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Peanusauua 3anpoca ¢ narmHauuen ¢ nomouibto Hibernate

4 N

val count = entityManager.createQuery("select count(c) from ClientEntity c",
Long::class.java)
.singleResult

val result = entityManager.createQuery("select ¢ from ClientEntity c",
ClientEntity::class.java)

.setFirstResult(firstResult)

.setMaxResults(maxResult)
.resultlList
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BbinonHum 3anpoc ¢ noMmoubio Spring Data

clientRepository.findAll(PageRequest.of(pageNumber, pageSize))

¢
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BbinonHum 3anpoc ¢ noMmoubio Spring Data

clientRepository.findAll(PageRequest.of(pageNumber, pageSize))

y

1. Hibernate: select * from client ¢ limit 50 offset 50
2. Hibernate: select count(c.id) from client c

¢
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MocuMTaemMm cyMmmbl

=% account

123id

o
clien

*|a2c number

i id 125 client_id

RBEC client_Ffirst_name
REC client_middle_name
RBEC client_last_name

RBC address_city

RBEC address_street

RBC address_house

RBC address_flat 123 §d

123 amount
123 rate
123 client_id
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Mannum Entity B Domain mopgenb

clientRepository.findAll(PageRequest.of(pageNumber, pageSize))

!

fun map(entity: ClientEntity): Client

16/85




NMpo6nema N+1

clientRepository.findAll(PageRequest.of(pageNumber, pageSize))

!

fun map(entity: ClientEntity): Client

Y

NOO kWD

Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:

select
select
select
select
select
select

* from client ¢ limit 50 offset 50
count(c.id) from client c

* from account a where a.client_id=51

* deposit d from deposit where d.client_id=51
* from account a where a.client_id=52

* deposit d from deposit where d.client_id=52
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NMpuunHa N+1

4 )

@OneToMany(mappedBy = "client")
var accounts: Set<AccountEntity> = mutableSetOf()

fun map(entity: ClientEntity): Client
Set<Account> set = accountEntitylLazySetToAccountSet(entity.getAccounts());

// [lpu o6palyeHnn K KoaIeKLmm nponucxoamT 3anpoc K b/]
// Hibernate: select * from account a where a.client_id="?

- /
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CtpaTterusa usenedyeHusa @OneToMany
no ymon4yaHuio FetchType.LAZY

@neToMany(mappedBy = "client")
var accounts: Set<AccountEntity> = mutableSetOf()

/** (Optional) Whether the association should be lazily loaded or
* must be eagerly fetched. The EAGER strategy is a requirement on
* the persistence provider runtime that the associated entities

* must be eagerly fetched. The LAZY strategy is a hint to the

* persistence provider runtime.

L3/

FetchType fetch() default LAZY;
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A ecnu ucnonb3oBatb FetchType.EAGER?

@neToMany(mappedBy = "client", fetch = FetchType.EAGER)
var accounts: Set<AccountEntityEager> = mutableSetOf()

20/85



A ecnu ucnonb3oBatb FetchType.EAGER?

@neToMany(mappedBy = "client", fetch = FetchType.EAGER)
var accounts: Set<AccountEntityEager> = mutableSetOf()

)

NOOoOh WD

Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:

select
select
select
select
select
select

* from client ¢ limit 50 offset 50
count(c.id) from client c

* from account a where a.client_id=51

* deposit d from deposit where d.client_id=51
* from account a where a.client_id=52

* deposit d from deposit where d.client_id=52

~

J

¢
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Mpuno)xeHue, oTob6pa)atoLL,ee CUCOK C narmHawuen

/ REQUEST \

4 I
: REPOSITORY
‘request?: { »CAPPLlCATlON)—» selleet @ foen cliemt
aee - L limit 50
} size": 50 offset 50
\_ %

\ J
01 MNpo6nema N+1

<
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FetchType.EAGER
He paboTaer,

3a pewseHnemM N+1
naem
Ha stackoverflow

1444 votes

v Accepted

75 votes

v/ 7 answers

86k views

1 vote

v 1 answer

72 views

I} What is the "N+1 selects problem" in ORM (Object-Relational
Mapping)?

Alternatively, one could get all wheels and perform the lookups in memory: SELECT * FROM
Wheel; This reduces the number of round-trips to the database from N+1 to 2. ... Most ORM to...

dalatese) o % Matt Solnit 31.4k answered Sep 18, 2008 at 21:36

& What is the solution for the N+1 issue in JPA and Hibernate?

I understand that the N+1 problem is where one query is executed to fetch N records and N
queries to fetch some relational records. But how can it be avoided in Hibernate? ...

java hibernate jpa design-patterns orm

a Vipul Agarwal 1,463 asked Sep 8, 2015 at 9:24

A How to resolve hibernate n+1 problem OneToMany and ManyToOne
| have problem with N+1 Hibernate. ... 1 Problem in hibernate. ...

lve) bppete] (lBgl %5} Kenez92 116 asked Jan 21, 2021 at 16:01
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¢

TUNUYHbIEe peLleHus,
KOTopble npeaJsiaraloTcs

- Ucnonb3oaTb @EntityGraph
- Ucnonb3oBaThb fetch
- HatneHbIN 3anpoc ¢ Heckonbknmun JOIN



PeweHune N+1 ¢ nomowbio @EntityGraph B Spring

@Repository
interface ClientRepository : JpaRepository<ClientEntity, Long> {

fun getAllBy(pageable: Pageable): Page<ClientEntity>
}

25/85



PeweHune N+1 ¢ nomowbio @EntityGraph B Spring

@Repository
interface ClientRepository : JpaRepository<ClientEntity, Long> {

@EntityGraph(attributePaths = ["accounts", "deposits"])
fun getAllBy(pageable: Pageable): Page<ClientEntity>

26/85



PeweHune N+1 ¢ nomowbio @EntityGraph B Hibernate

//é&amedEntityGraph( <\\\

name = "ClientEntityGraph",
attributeNodes = [NamedAttributeNode("accounts"), NamedAttributeNode("deposits")]

)

@Entity

@Table(name = "CLIENT")
class ClientEntity(

@Id
@olumn(name = "ID")

var id: Long? = null,

@neToMany(mappedBy = "client")

var accounts: Set<AccountEntity> = mutableSetOf(),
@neToMany(mappedBy = "client")
var deposits: Set<DepositEntity> = mutableSetOf()

27/85



PeweHune N+1 ¢ nomowbio @EntityGraph B Hibernate

4 N

val count = entityManager.createQuery("select count(c) from ClientEntity c",
Long: :class.java)
.singleResult

val result = entityManager.createQuery("select ¢ from ClientEntity c",
ClientEntity::class.java)
.setHint("jakarta.persistence.fetchgraph",

entityManager.createEntityGraph("ClientEntityGraph"))
.setFirstResult(firstResult)
.setMaxResults(maxResult)
.TresultlList

28/85



Ucnonb3yem fetch, ecnu 3anpocbl NoCcTPoeHbl ¢ NOMOLLbIO
Criteria API B Spring Data

4 N

clientRepository.findAll(getSpecification(), PageRequest.of(pageNumber, pageSize))

fun getSpecification(): Specification<ClientEntity> {
return Specification<ClientEntity> { root, cq, cb ->
if (cq.resultType == ClientEntity::class.java) {
root.fetch("accounts", JoinType.LEFT)
root.fetch("deposits", JoinType.LEFT)

cb.and()

29/85



Ucnonbayem fetch, ecnu 3anpocbl NnocTpoeHbl ¢ MOMOLLLbIO

Criteria API B Hibernate

(//'

val clientRoot = criteriaQueryEntity.from(ClientEntity::class.java)

clientRoot.fetch<AccountEntity, ClientEntity>("accounts", JoinType.LEFT)
clientRoot.fetch<DepositEntity, ClientEntity>("deposits", JoinType.LEFT)

val result = entityManager.createQuery("select ¢ from ClientEntity c",
ClientEntity::class.java)
.setFirstResult(firstResult)
.setMaxResults(maxResult)
.resultlList

~
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Mpobnema N+1 pelueHa!
MOXXHO AT NUTb KOde...
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Mpobnema N+1 pelueHa! Yepes3 HeKOTOpOe BpeMd
MOXXHO AT NUTb KOde... K BaM npuxoauT product owner...

|.7.v* ,

-
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YT0 XXe npousoLuno?

PasBe Mbl JOIKHbI Oblnn
YCKOPUTb 3anpochbl?

NaBaiiTe pa36buparbcA...
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3arngHem B NOru...

/Hibernate 5: \

WARN: HHH000104: firstResult/maxResults specified with collection fetch; applying in memory!

Hibernate 6:
QVARN: HHH90003004: firstResult/maxResults specified with collection fetch; applying in memory/

<
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3arngHem B NOru...

/Hibernate 5: \

WARN: HHH000104: firstResult/maxResults specified with collection fetch; applying in memory!

Hibernate 6:
QVARN: HHH90003004: firstResult/maxResults specified with collection fetch; applying in memory/

select * from client c
left outer join account a on a.client_id
left outer join deposit d on d.client_id

c.id
c.id

<
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3arngHem B NOru...

/Hibernate 5: \

WARN: HHH000104: firstResult/maxResults specified with collection fetch; applying in memory!

Hibernate 6:
QVARN: HHH90003004: firstResult/maxResults specified with collection fetch; applying in memory/

select * from client c
left outer join account a on a.client_id
left outer join deposit d on d.client_id

limit 5@offset 50

c.id
c.id

<
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¢

Mouyemy ncuesnum limit n offset?
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A Bbl y)Xe nepeLunu
Ha Spring-Boot 3.0 / Hibernate 6?
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Ecnu B SQL 3anpoce octaButb limit u offset,
To nony4yaem 6ar B Hibernate 6

ﬂDOEK'bE / % Hibernate ORM / B3 HHH-15964 \

Incorrect results for pageable EntityGraph with Hibernate 6.1.6

@ Npukpenuts @ Do6aBuTb CCbINKY Ha 3alavy v

OonucaHue
Bug description

| created test application with custom repository with the help of spring boot v3.0.1 and org.springframework.boot:spring-boot-starter-data-jpa.
with findAll function in repository | want to load related entities with entity graph. When | call this method | get single SQL request to DB with offset
and fetch at the end. It lead to getting wrong result from db because with entity graph I get a cartesian product fom DB as a result. For example | can

get different totalElements result for same data in DB.

@Repository
interface ClientRepository : JpaRepository<ClientEntity, Long> {

@EntityGraph(attributePaths = ["accounts", "deposits"])
override fun findAll(pageable: Pageable): Page<ClientEntity>

1
2
3
4
5
\_ /
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Ecnu B SQL 3anpoce octaButb limit u offset,
To nony4yaem 6ar B Hibernate 6

2
,|l.|,,'|

Mpwn narnHaummn npoucxogmt SQL 3anpoc c limit
n offset, yTO NPMBOANT K OLLIMOOYHBLIM pe3ynbTaram.
TecToBoe npunoxeHue: hibernate-cartesian-issue.

40/85


https://github.com/spring-projects/spring-data-jpa/issues/2744
https://hibernate.atlassian.net/browse/HHH-15964
https://github.com/arvgord/hibernate-cartesian-issue

Bocnpoussepgem 6ar

Account1

Account?2

Deposit1

Deposit2

select * from client c

left outer join account a on a.client_id
left outer join deposit d on d.client_id

limit 4 offset O

c.id
c.id
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Bocnpoussepgem 6ar

4 )
root.fetch<AccountEntity, ClientEntity>("accounts", JoinType.LEFT)
root.fetch<DepositEntity, ClientEntity>("deposits", JoinType.LEFT)
val result = entityManager.createQuery(select)

.setFirstResult(0Q)
.setMaxResults(4)
.Tesultlist
\gssertEquaZs(4, result.size) // Ommbra, oxumanocs 4 kImMeHTA )
AccountT Deposit1
AccountT Deposit2 (3 - e e O

> § accounts = {PersistentSet@14375} size =2
> f deposits = {PersistentSet@14376} size =2

Account2 Deposit1

=k> f clientAddress = {Address@14374} com.arvg

Account2 Deposit2
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Mpu ucnonbszosaHuun JOIN Bo3HMUKaeT npobnema
AeKapToBa npousBejeHus
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Mpuno)xeHue, oTob6pa)atoLL,ee CUCOK C narmHawuen

4 REQUEST )
{,,re sesths { REPOSITORY
,,gage,, L APPLICATION
e SQL SELECT
}
O J

01 MNpo6nema N+1
02 Npobnema gekapToBa Npon3BeaeHuns

¢
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Kakue ecTb BapuaHTbl peLwueHus npobnembl N+1
U AeKapToBa npousBeaeHus?
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Crtapbin po6pbin @BatchSize

@Target({TYPE, METHOD, FIELD})
@Retention(RUNTIME)
public @interface BatchSize {
/ k¥
* Strictly positive integer.
*/
int size();

}
- J
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Crtapbin po6pbin @BatchSize

\.

//’éEntity

@Table(name = "CLIENT")
class ClientEntity(

@Id
@Column(name = "ID")
var id: Long? = null,

@neToMany(mappedBy = "client")
@BatchSize(size = 20)
var accounts: Set<AccountEntity>

@neToMany(mappedBy = "client")
@BatchSize(size = 50)
var deposits: Set<DepositEntity>

~

mutableSetOf(),

mutableSetOf ()

/
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Crtapbin po6pbin @BatchSize

4 )
@Target({TYPE, METHOD, FIELD})
@Retention(RUNTIME)
public @interface BatchSize {

/ k¥
* Strictly positive integer.
*/
int size();
}
\_ J

nOCMOTpMNIBHOFMZ

\
Hibernate: select * from client c limit 50 offset 50

(

1

2. Hibernate: select count(c.id) from client c

3. Hibernate: select * from account a where a.client_id in (51, 52, ..)
4

N\

Hibernate: select * from deposit d where d.client_id in (51, 52, m)/
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Crtapbin po6pbin @BatchSize

4 N
@Target({TYPE, METHOD, FIELD})
@Retention(RUNTIME)
ublic @interface BatchSize {
i /%% i - Pewaet npo6nemy N+1
* Strictly positive integer. - Pewaet npobnemy gekaptoBa
*/
npomn3BegeHmA
int size(); P A
}
\ J

nOCMOTpMM B JIOru:

\
Hibernate: select * from client c limit 50 offset 50

(

1

2. Hibernate: select count(c.id) from client c

3. Hibernate: select * from account a where a.client_id in (51, 52, ..)
4

N\

Hibernate: select * from deposit d where d.client_id in (51, 52, m)/
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Kakoun pasmep @BatchSize Bbi6paTtb?

@OneToMany(mappedBy = "client")
@BatchSize(size = 50)
var accounts: Set<AccountEntity> = mutableSetOf()

« [lpn @BatchSize(size = 1) cCHOBa nosiydaem n+1
« Basbl gaHHbIX MOrYT UMETb Orpaknyenne B pasmepe in(?,?,?, ..)
- BosHuKaeT npobrieMa NponsBoANTENLHOCT NPU yBenudeHnn in(?, 2,2, ...)



https://stackoverflow.com/questions/4722220/sql-in-clause-1000-item-limit
https://stackoverflow.com/questions/3399650/is-postgresql-in-statement-still-fast-with-up-to-1000-arguments

Kak ewie mo)xHo 3agaaTb @BatchSize?

(s

spring:
jpa: .
properties:
hibernate:
default_batch_fetch_size: 50

application.yaml

Ey,u,eT NMPUMEHATbCA KO BCEM KOJUJTEKLUHNAM.

-

~

¢
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CtpaTterus Bbi6opku @BatchSize B Hibernate 5

(s

spring:
jpa: .
properties:
hibernate:
batch_fetch_style: DYNAMIC

application.yaml HacTpoiiku Hibernate 5

Mo ymonyaHuto cTpaTterus Bbi6opku @BatchSize
batch_fetch_style: LEGACY ansa MeHbluero notpebnieHus

namatu nyJvwe ero sameHutb Ha PADDED nnn DYNAMIC.

-

~

J

¢
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https://discourse.hibernate.org/t/hibernate-batch-fetch-style-recommendations/631
https://discourse.hibernate.org/t/hibernate-batch-fetch-style-recommendations/631
https://access.redhat.com/documentation/en-us/jboss_enterprise_application_platform/6.2/html/development_guide/sect-performance_tuning

CtpaTterus Bbi6opku @BatchSize B Hibernate 5

o Hibernate 5.3.0.Final

(VStyle Batch Size Heap R
Legacy 10 788MB
Legacy 50 1000MB
Dynamic 10 149MB

\»Dynamlc 50 1560MB )

Hibernate 5.3.0.Final

(Style Batch Size Heap )
Legacy 10 228MB
Legacy 50 269MB
Dynamic 10 119MB
Dynamic 50 120MB

\_ J
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CtpaTterus Bbi6opku @BatchSize B Hibernate 5

@OneToMany(mappedBy = "client")
@BatchSize(size = 50)
var accounts: Set<AccountEntity> =

mutableSetOf ()

// Yto 6ypeT ecnu @BatchSize(size
// LEGACY

Hibernate: select * from account a where
2 92 92 92 92 92 92 92 92 92 92 9

, ?,?,?,?,°?,°?,°?,°?,°?,°?,°
Hibernate: select * from account a where

Hibernate: select * from account a where

// DYNAMIC

o

a

50) HO XOTUM MONYYUTb aKKayHTH Yy 39 K/IUEHTOB

.client_id in (?, 2, 2, ?2, ?, ?, 2?2, ?,°?,°?,°2,°?,°?,

.client_id in (?, ?, ?, ?, ?, ?, ?, ?, ?, ?, ?, ?)

.client_id in (?, ?)

Hibernate: select * from account a where a.client_id in
(?,?,2,2,?2,2,2,2,2,2,2,?2,2,2,2,2,2,2,?,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,°?)
?,?,?2,?,9,?2,?2,?,2,?2,?2,?,?2,?2,2,°,?2,%2,?2,?,?,%2,2,?,?,%2,2,2,°?,?2,?2,2,?,2,%2,2,?,?,¢

~

¢
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CtpaTterus Bbi6opku @BatchSize B Hibernate 6

4 )
B application.yaml HacTpoiiku Hibernate 6

spring:
jpa:
properties:
hibernate:

\

nk org.hibernate.loader.BatchFetchStyle)

[ ~NAe RatrhFet+t~hQ o T at T ar=) n
{Coae Batchretcnstyle,; 1nstance, oOr an

M

e}.

‘ecated An appropriate batch-fetch style is selected automatically

@Deprecated(since = "6.0")
@SuppressWarnings ("DeprecatedIsStillUsed")
String BATCH FETCH STYLE = "hibernate.batch fetch style";
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CtpaTterus Bbi6opku @BatchSize B Hibernate 6

@OneToMany(mappedBy = "client")
@BatchSize(size = 50)
var accounts: Set<AccountEntity> = mutableSetOf()

(

\_

// Yto 6ypeT ecnu @BatchSize(size = 50) HO XOTUM NONYYUTb aKKayHTb Yy 39 KIMEHTOB
// Tlo yMmonuaHuio 6yaeT ucnonb3oBaHa cTpaTterus aHanormyHas DYNAMIC B Hibernate 5

Hibernate: select * from account a where a.client_id in

~\

Ctparterus Bbl6opku @BatchSize 6bina cnomana B Hibernate 6 u ucnpaenena B Hibernate 6.1.7.Final
(Spring-Boot 3.0.5)

¢
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https://hibernate.atlassian.net/browse/HHH-16043

[11roCbl U
MUWHYCbI
@BatchSize

- CTaHpapTHas aHHoTauus

- [locTaTo4yHO [,06aBUTb
HECKOIbKO aHHOTaLMI, YTOObI
BCE 3apaboTano

« Pewaet npobnemy N+1

« PewaeT npobnemy gekapTtoBa
npovsBeaeHuns
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[11roCbl U
MUWHYCbI
@BatchSize

- CTaHpapTHas aHHoTauus

- [locTaTo4yHO [,06aBUTb
HECKOIbKO aHHOTaLMI, YTOObI
BCE 3apaboTano

« Pewaet npobnemy N+1

« PewaeT npobnemy gekapTtoBa
npovsBeaeHuns

Hy>Ho ykasbiBaTb pa3mep
@BatchSize

Paamep @BatchSize 3apaH
Ha aTane KoMnNuAuumn
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Kakue ectb anbTepHaTuBbl @BatchSize?

59/85



¢

PaspgeneHne 3anpoca Ha 2 4acTu
¢ ucnonb3osaHmem @EntityGraph

[ 3anpoc ids J

-

N

@Repository
interface ClientRepository : JpaRepository<ClientEntity, Long> {

@Query("select c.id from ClientEntity c")
fun getAllIds(pageable: Pageable): Page<Long>

}

val clientIds = clientRepository.getAllIds(PageRequest.of(pageNumber, pageSize))

%
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PaspgeneHne 3anpoca Ha 2 4acTu
¢ ucnonb3osaHmem @EntityGraph

[ 3anpoc ids } >[ 3anpoc ¢ @EntityGraph no ids } >[ PesynbTaTt ]
/,»@Repository <\\

interface ClientRepository : JpaRepository<ClientEntity, Long> {

@Query("select c.id from ClientEntity c")
fun getAllIds(pageable: Pageable): Page<Long>

@EntityGraph(attributePaths = ["accounts", "deposits"])
fun getAllByIdIn(clientIds: List<Long>): List<ClientEntity>

}

val clientIds = clientRepository.getAllIds(PageRequest.of(pageNumber, pageSize))
\\>val result = clientRepository.getAl1ByIdIn(clientIds.content)

%
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PaspgeneHne 3anpoca Ha 2 4acTu
¢ ucnonb3osaHmem @EntityGraph

[ 3anpoc ids J

()

G

. Hibernate: select c.id from client c¢ limit 50 offset 50
2.

Hibernate: select count(c.id) from client c
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PaspgeneHne 3anpoca Ha 2 4acTu
¢ ucnonb3osaHmem @EntityGraph

[ 3anpoc ids } >[ 3anpoc ¢ @EntityGraph no ids } >[ PesynbTaTt ]

/71. Hibernate: select c.id from client c limit 50 offset 50 )
2. Hibernate: select count(c.id) from client c
3. Hibernate: select * from client c left outer join deposit d on
c.id=d.client_id left outer join account a on c.id=a.client_id where c.id in
\_ (51, 52, ..) )
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[Tnrocbl n
MWHYCbI
3anpocac
@EntityGraph

<

» Bcerpa 3 3anpoca

« Pewaet npo6nemy N+1

« Pewaet npobnemy
flekapToBa NpousBefeHus
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[Tnrocbl n
MWHYCbI
3anpocac
@EntityGraph

Bcerpa 3 3anpoca
PewaeT npo6nemy N+1
PewwaeT npobnemy
flekapToBa NpousBefeHus

Mpo6nema gekapToBa
npousBeAeHNs peLlaeTcs
YacTUYHO

Py4yHasa peanusaumsa
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Y10 6bICTpEE -
@BatchSize nnu pasgeneHHbin 3anpoc ¢ @EntityGraph?
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Bpemsa
BbIMNOJIHEHUSA

Nnpwu pa3J/iMvyHbIX peasin3aymnax
B TeCTOBOM TPUNOXEHUN

~

Bpems 3anpoca (B mMc)

-
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Pasmep cTpaHuUbl
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J

* Pe3ynbTaT TecTa 3aBMCUT OT NPOU3BOAUTENIbHOCTU cepBepa
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Bpemsa
BbIMNOJIHEHUSA

Nnpwu pa3J/iMvyHbIX peasin3aymnax
B TeCTOBOM TPUNOXEHUN

~

Bpems 3anpoca (B Mc)
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* Pe3ynbTaT TecTa 3aBMCUT OT NPOU3BOAUTENIbHOCTU cepBepa
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Bpemsa
BbIMNOJIHEHUSA

Nnpwu pa3J/iMvyHbIX peasin3aymnax
B TeCTOBOM TPUNOXEHUN

Bpems 3anpoca (B Mc)

10000

7500

5000

2500

= LAZY » EAGER e FETCH e BATCH e ENTITY_GRAPH_PAGEABLE
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a3 454
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Pasmep cTpaHuupbl

* Pe3ynbTaT TecTa 3aBMCUT OT NPOU3BOAUTENIbHOCTU cepBepa
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NMpoBenéemM akcnepuMeHT

« Cospgagum cywHocTb Client ¢ 20 accounauymamm @OneToMany

« B kaxpgown konnekumn 6yaet rno 2 akkayHTta
BbinonHuMM 3anpocsbl ¢ 3arpyskoin 5, 10, 15 1 20 konnekuuni ¢ nomouubto @BatchSize un
pasaeneHHoro 3anpoca ¢ @EntityGraph

« OueHum pesynbTaTbl paboTbl Ha rpadmke
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NMpoBenémM aKcnepuMeHT

Account1
Account2
Account1 Account1
Account2 Account2

Account1 Account1

Account?2 Account2
Account1
Account2

Account1

Account?2

Account1

Account2
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NMpoBefemM aKCnepuMeHT

@ntity

@Table(name = "CLIENT_TEST")
class ClientEntityTest(

@Id

@olumn(name = "ID")

var id: Long? = null,

@neToMany(mappedBy = '"client")

var accountsl: Set<Accountl> = mutableSetOf()
@neToMany(mappedBy = '"client")

var accounts2: Set<Account2> = mutableSetOf()
@neToMany(mappedBy = '"client")

var accounts3: Set<Account3> = mutableSetOf()
@neToMany(mappedBy = "client")

var accounts4: Set<Account4> = mutableSetOf()

/7

~

7
7
’

7

@Entity

@Table(name = "ACCOUNT_1")

class Accountl(
Q@Id
@olumn(name = "ID")
var id: Long? = null,
@Column(name = "NUMBER")
var number: String? = null,
@ManyToOne
@JoinColumn(name = "CLIENT_ID")
var client: ClientEntityTest? = null

)
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NMpoBefemM aKCnepuMeHT

@ntity \

@Table(name = "CLIENT_TEST") (/” “\\

class ClientEntityBatchTest( @Entity
@Id @Table(name = "ACCOUNT_1")
@olumn(name = "ID") class Accountl(
var id: Long? = null, @Id
@neToMany(mappedBy = '"client") @Column(name = "ID")
@BatchSize(size = 50) var id: Long? = null,

var accountsl: Set<Accountl> = mutableSetOf(), @Column(name = "NUMBER")

oty meppecy = Mellic: ) var number: String? = null

@BatchSize(size = 50)

var accounts2: Set<Account2> = mutableSetOf(), @ManyToOne

@JoinColumn(name = "CLIENT_ID")

@neToMany(mappedBy = '"client")
var client: ClientEntityBatchTest? = null

@BatchSize(size = 50)
var accounts3: Set<Account3> = mutableSetOf(), )
// \\\, <‘//

= )
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Bpemsa
BbINMNOJIHEHUA
@BatchSize v pasaeneHHoro

3anpoca ¢ @EntityGraph gns
cnucka us 100 knueHToB

-

Bpems 3anpoca (B Mc)

o

= BATCH = ENTITY_GRAPH_PAGEABLE
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KonuuectBo @OneToMany accouuauuii B @Entity

J

* Pe3ynbTaT TecTa 3aBMCUT OT NPOU3BOAUTENIbHOCTU cepBepa
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Bpemsa
BbINMNOJIHEHUA
@BatchSize v pasaeneHHoro

3anpoca ¢ @EntityGraph gns
cnucka 13 100 knneHToB

-

Bpems 3anpoca (B Mc)

o

= BATCH = ENTITY_GRAPH_PAGEABLE
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OutOfMemoryError
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e e Eg. e i

5 10 15 20

KonuuectBo @OneToMany accouuauuii B @Entity

~

/

* Pe3ynbTaT TecTa 3aBMCUT OT NPOU3BOAUTENIbHOCTU cepBepa
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PaspgeneHne 3anpoca Ha 2 4acTu
¢ ucnonb3osaHmem @EntityGraph

( 3anpoc ids ) { 3anpoc ¢ @EntityGraph no ids ) >[ PesynbTaTt J
/,»@Repository <\\

interface ClientRepository : JpaRepository<ClientEntity, Long> {

@Query("select c.id from ClientEntity c")
fun getAllIds(pageable: Pageable): Page<Long>

@EntityGraph(attributePaths = ["accountl", "account2", ...])
fun getAllByIdIn(clientIds: List<Long>): List<ClientEntity>
}

val clientIds = clientRepository.getAllIds(PageRequest.of(pageNumber, pageSize))
\\>val result = clientRepository.getAllByIdIn(clientIds.content)

%
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HexkapToBo npoussepeHue 3anpoca ¢ @EntityGraph

3anpoc gna 5 konnekyun ¢ @OneToMany:

Hibernate: select * from client c left outer join account_1l a_l on
c.id=a_l.client_id left outer join account_2 a_2 on c.id=a_2.client_id left outer
join account_3 a_3 on c.id=a_3.client_id left outer join account_4 a_4 on

c.id=a_4.client_id left outer join account_5 a_5 on c.id=a_5.client_id where c.id
in (2, 2?2, ..)

J
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HexkapToBo npoussepeHue 3anpoca ¢ @EntityGraph

KonuyectBo CTPOK pesynbTarta 3anpoca /19 OAHOro KJneHTa B 3aBUCMMOCTM OT KOJIMYecTBa
@OneToMany c nByMA akkayHTaMU1 B Ka)X[,01 KONeKLnu

« 2/5=32

« 2M0=1024

« 2M5=32768

« 2%20=1048 576

YT0O6bI NONYYNTb OQHOrO KineHTa Bbirpy>kaem 1 048 576 ctpok -> Kl 0,000095%
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3anpocbl ¢ @BatchSize

ﬂ)OO\lmU‘I»waI—\

Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:

select * from client ¢ limit ? offset ?
count(c.id) from

select
select
select
select
select
select
select

* ¥ X X % X

from
from
from
from
from
from

account_1
account_2
account_3
account_4
account_b
account_6

client c

a_

1

where
where
where
where
where
where

.client_id
.client_id
.client_id
.client_id
.client_id
.client_id

in
in
in
in
in
in

(?,
(?,
(?,
(?,
(?,
(?,

V) D V) VY

. . . . .
. H . H .
. . . . .
vavvvv /

7 oo

B cnyyae @BatchSize ckonbko oTHoweHun @OneToMany 6ygeT B OCHOBHOM CYLLIHOCTH

CTOJIbKO U AOMOJIHUTEJIbHbIX 3aripocoB 6yp,eT BbINMOJIHEHO
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[Tnrocbl n
MWHYCbI
3anpocac
@EntityGraph

Bcerpa 3 3anpoca
PewaeT npo6nemy N+1
PewwaeT npobnemy
flekapToBa NpousBefeHus

MNpobnema gekapTtoBa
Nnpon3BefeHNs pellaeTcs
4aCTMYHO

PyuyHas peanusauus
MepneHHee @BatchSize
Mo>xeT npuBoAUTb K
OutOfMemoryError
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B pe3ynbraTte

« Ha ocHOBe faHHOro aoknaaa
ncnpaeseH 6ar B Hibernate 6

« B JPA Buddy 6yneTt gpo6aBneHa
noAackaska Aas4 in memory pagination
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https://github.com/hibernate/hibernate-orm/pull/6038

TecToBOE NpUIOXKEHUEe

-

LAZY EAGER BATCH

Client name
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Hukutuna E. 3.
Tapacosa A. B.
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Total
accounts
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Request time: 0.41
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accounts
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9260506
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NTITY GR
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PH = ENTITY (

RAPH PAGEABLE

Rows per page:

Average
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Total
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1-50 of 10000

Average
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13.00
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14.00
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transfers
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transfers
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https://github.com/arvgord/bank-demo
https://github.com/arvgord/bank-demo-api

Bonpocbl peanu3sauyuu @BatchSize

 [loyemy BCE eLléE HeobxoaAnMo
yKasblBaTb pa3mep size?

» [loyeMy He ncnonb3yeTca nepegava
MaccuBa B in?

* ECTb ngen v npeanoXXeHms Kak
yNyywunTb?

 [peanarato 06CyaANTb B 3a7a4e NpoeKTa
Hibernate

¢
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https://hibernate.atlassian.net/browse/HHH-16427

BbiBOoAbI

« Ob6pallanTe BHUMaHMNE Ha COOOLLEHUS
“firstResult/maxResults specified with
collection fetch; applying in memory”

* Ncnonbsynte @BatchSize
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Q&A

BOI'IpOCbI M OTBETDI

A4 @arvgord
™ arvgord@gmail.com

¢) github.com/arvgord

ApTéem NopgmneHko
PocbaHk
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