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MHoronoto4yHas BCTaBKa
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[Tapy cnoB o cebe:

- Gatos AMutpun

- bonee 13 netr B UT

- Nnwy Ha Kotlin

- Paborato B [[@aznpombaHke

- Cosgaem n ctpoum pelleHnsa Ha nnatgopme G2



[1penbicTopuA:

O uewm poknagp;

Kak yckopuTb BCTaBKy AaHHbIX B PostgreSQL

- Hactpoliikm Spring (Hibernate orm)

- Co3gaHune co6CTBEHHOW NPOCONKN ANsi BCTaBKW AaHHbIX B B/
- Vicnonb3oBaHne KacToMHbIX MeTof0B PostgreSQL

- PacnapannenvsaHue npoLecca BCTaBku

Amuntpuinn datos

https://pgconf.ru/talk/1621867



https://pgconf.ru/talk/1621867

O yem pgoknaa:

[lenaem MHOronoToYHYIO BCTaBKy AaHHbIX B PostgreSQL atomapHomn

- Kak peannsoBatb MHOrOMOTOYHYIO BCTABKY JaHHbIX B Spring

- Batch update. Kak yckoputb o6HOBReHne gaHHbIx B Hibernate n PostgreSQL
- NpnsHak atomapHOCTU B oTaAenbHou Tabnuubl. Peannsauma n Benchmark.

- Bo3amoxHble NpobnemMsbl N3MOXEHHbIX NOAXOO0B.

- NaTty PostgreSQL no3Bonsowmn cCoxpaHnTb aTOMapHOCTbL Ha cTopoHe b17?



[TpnnoxeHue:

- Code: https://aithub.com/FatovDI/atomic-multithreaded-insertion-postgresal E

- [logrotoBneHHas b1, pasamep b 32 I'6 .
- 100_000 000 cTtpok B 0OCHOBHOM Tabnuue ¢ nHaekcamu
- byoem Tectuposatb BctaBky Ha 4 000 000 3anucen

- 3amepsbl: 3 uTepaunmn nNporpesa, S UTepaumn 3amepoB
- OkpyxeHue: java 17, PostgreSQL 14.5

- Intel(R) Core(TM) i7-10750H CPU @ 2.60GHz, 12 agep, 32gb O3Y


https://github.com/FatovDI/atomic-multithreaded-insertion-postgresql

HacTponkm NnpunoxeHus.

spring.jpa.properties.hibernate. jdbc.batch size=5000

358179 nanoseconds spent acquiring 1 JDBC connections;

® nanoseconds spent releasing © JDBC connections;

1465726582 nanoseconds spent preparing 4000007 JDBC statements;
129752963482 nanoseconds spent|[executing 4000006 JIDBC statementsj
295347948254 nanoseconds spent|executing 40 IDBC batches;

® nanoseconds spent performing 0 L2C pufs;

A nanncarnndc cnant narfarmina A | 2 hitc-

% 2 min 24 sec (23%)




HacTpounkn npnnoxeHus

ALTER SEQUENCE seq_id |INCREMENT BY 50;

@SequenceGenerator(name = "seq_gen", sequenceName = "seq_id",| allocationSize = 58)

23:08:39.918 INFO 383623 --- [nio-8088-exec-3] c.e.p.l.service.PaymentDocumentService :] start save 99 by Spring

select nextval ('seq_id')

select nextval ('seq_id')

23:08:39.947 INFO 383623 --- [nio-8088-exec-3] c.e.p.l.service.PaymentDocumentService : end save 99 by Spring

insert into payment_document (account_id, amount, cur, expense, order_date, order_number, payment_purpose, prop_10,
insert into payment_document (account_id, amount, cur, expense, order_date, order_number, payment_purpose, prop_180,
insert into payment_document (account_id, amount, cur, expense, order_date, order_number, payment_purpose, prop_180,

% 2 min 22 sec (30%



HacTpounkn npnnoxeHus

spring.datasource.hikari.data-source-properties.reWriteBatchedInserts=true

Hibernate: insert into payment_document (account_id, amount, cur, expense, order_date, order_number,
payment_purpose, prop_16, prop_15, prop_20, id) valves (?, ?, 2?2, 2, 2, 2?2, 2?2, 2, 2, 2, ?)

Hibernate: insert into payment_document (account_id, amount, cur, expense, order_date, order_number,
payment_purpose, prop_16, prop_15, prop_20, id) valves (?, ?, 2?2, ?, 2?2, 2, 2?2, 2, 2?2, 2, ?)

2023-09-24 12:00:08.120 UTC [299] LOG:

execute <unnamed>:|insert into payment_document |(account_id, a

(Sl 525 SR 54, S5, 56, 57, 58559 5160 ST1)PKS120 513, 5145 515, 5165 517, 518, 519, 520, 521, $22)
5023-00-24 12:00:08.120 UTC 299 DETAIL: parameters: 81 = 71000007, &3 = 10.5080502553274696
'UsD', $4 = 'f', $5 = '2023-09-24', $6 = 'lnpXhMxqml', $7 = ‘fY03MCMeVdovABpekvtIYIGwabZAcMLc7e5bgaq

2 min 24 sec (23%




OaHornoTo4YHas BCcTaBKa AaHHbIX

"name": "Save by Spring",
"count": 4000000,
"time": "4 min, 37 sec 44 ms"

Size: 5930745856 B Used: 4487 0497128
Max: 8 325693 440B

5 GB+

15:12 1513 15:14

15:15

1516
Heap size B Used heap

10



[lenaem BCTaBKY OaHHbIX aCUHXPOHHOW
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[lenaem BCTaBKy AaHHbIX aCUHXPOHHOM

@Configuration

@EnableAsync

class SpringAsyncConfig {

13_1-"',' '?TIUE" ( " 8 1] )
private var poolSize: Int = 8

- p

@Bean(name = ["threadPoolAsyncInsertExecutor”])
fun threadPoolAsyncInsertExecutor(): Executor {
return Executors.newFixedThreadPool(poolSize)

\J Yy,




[lenaem BCTaBKy AaHHbIX aCUHXPOHHOM

@Component
class PaymentDocumentSaver(
val paymentDocumentRepository: PaymentDocumentRepository,

4 &

s

@Async("threadPoolAsyncInsertExecutor")

~

fun saveBatchAsync(entities: List<PaymentDocumentEntity>): Future<List<PaymentDocumentEntity>> {
val savedEntities = paymentDocumentRepository.saveAll(entities)
return CompletableFuture.completedFuture(savedEntities)

3 Y

13



[lenaem BCTaBKy AaHHbIX aCUHXPOHHOM

fun saveBySpringConcurrent(count: Int) {
val currencies = currencyRepo.findA11()
val accounts = accountRepo.findAl11()

var listForSave = mutablelistOf<PaymentDocumentEntity>()
val saveTasks = mutaoblelListOf<Future<List<PaymentDocumentEntity>>>()
(1 .. = count).forEach { it Int
friistForSave.add(getRandomEntity(id:null, currencies.random(), accounts.rondom())i‘\
if (it != 0 && it % batchSize == 0) {
saveTasks.add(saver.saveBatchAsync(listForSave))
listForSave = mutablelList0f()

\J J

}
listForSave.taokeIf { it.isNotEmpty() }?.let { saveTasks.add(saver.saveBatchAsync(it)) }

|saveTasks.forEach { it.get() }




MHoronoTto4yHasi BCTaBka AaHHbIX

"name": "Save by spring with async", :
"count": 4080000, ?ﬁ{ ~ 2 min 41 sec (58%)
"time": "1 min, 56 sec 179 ms"

Size: 4496 293888 B Used: 3687 831 552B
Max: 8 325693 440B

4000 MB 1
3 500 MB
3000 MBA
2 500 MB
2000 MB+
1500 MB
1000 MBA

500 MB

0 MB-=

08:29:30 08:30:00 08:30:30 08:31:00 08:31:30
Heap size B Used heap



Kak coenatb BCTaBKy aTOMapHOU™?

16



ATOMapHOCTb Yepes AOMNONMHUTENbHbLIN donar

t t Y

e

_1

Hl

InheritanceType.TABLE_PER_CLASS)

-

@] itance(strategy =
?nhEﬁe(clause = "ready_to_read
abstract class BaseAsyncInsertEntity

I'P

t

= true")

BaseEntity() {

var readyToRead: Boolean = true

.ready_to_read as ready_to2_1_, |

Hibernate: select paymentdocO_.id as idl_1_, paymentdocO_
amountl_3 paymentdocO_.cur as curlB_3_, paymentdocO_.expense as expense2_3_, paymentdo
paymentdocO_.prop_10 as prop

.ready_to_read = true)

paymentdocO_.payment_purpose as payment_5_3_,
where ( paymentdocB_

order_nu4_3_,
prop_8_3_ from payment_document paymentdocO_




ATOMapHOCTb Yepes AOMNONMHUTENbHbLIN donar

(1 = .. = count).forEach { it:Int
listForSave.add(
getRandomEntity( id: null, currencies.random(), accounts.random())|opply { readyToRead = false }

)

if (it !'= 0 && it % batchSize == 8) {
saveTasks.add(saver.saveBatchAsync(listForSave))
listForSave = mutablelListO0r()

}
listForSave.tokeIf { it.isNotEmpty() }?.1let { saveTasks.add(saver.saveBatchAsync(it)) }

val savedPD = saveTasks.flaotMap { it.get() }
[%avedPD.forEacn { it.readyToRead = true }]

repository.saveAll(savedPD)

18




ObHoBNEHNE 3TO OLICTPO?

19



ObHoBrneHne 4yepes JpaRepository

@Transactional

fun updateBySpring(count: Int) {

val listId = sqglHelper.getIdListForUpdate(count, PaymentDocumentEntity::class)
val currencies = currencyRepo.findA11()

val accounts = accountRepo.findAl11()

for (i in @ < until < count) {

repository.save(getRandomEntity(listId[i], currencies.random(), accounts.random()))

20



ObHoBrneHne 4yepes JpaRepository

"name": "Update via spring",
"count": 4000000,
"time": "10 min, 21 sec 348 ms"

Size: 83256934408 Used: 6519942720B
Max: 8 325693 440B
¥ LB -

7 GBH

6 GBH

5 GB+

4 GBH

3 GB+

2 GB+

1 GB+

0GB

21:28 21:30 21:32 21:34 21:36 21:38
B Heap size W Usedheap 21



Size: 83256934408

Max: 8 3256934408
AR

7 GB+
6 GB
5 GB+
4 GB+
3 GB+
2 GB+

1 GB+ ’“L““'

0GB-*=

21:36 21:38
Heap size B Used heap 22



ObHoBrneHne 4yepes JpaRepository

Hibernate: select paymentdoce_.idlas idl1_2_0_, paymentdocO_.account_id as accountlB_2_0_, paymentc
.order_date as order_da4a_Z2_U_, paymentdocO_.order_number as order_nu5_2_0_, paymentdocO_.payment,
.prop_20 as prop_9_2_0_ from payment_document paymentdocO_ where paymentdocO_.id=?

2023-09-21 23:33:37.901 INFO 156134 --- [nio-8088-exec-2] c.e.p.l.service.PaymentDocumentService
Hibernate: update payment_document| set account_id=?, amount=?, cur=?, expense=?, order_date=?, orc

23



OOHoBeHUEe Yepes JpaRepOS|tory

Detached

detach(entity)
clear() merge(entity)
close()

find(entityClass, primaryKey)
getReference(entityClass, primaryKey)
createQuery().getResultList()
createQuery().getSingleResult()

remove(entity) persist(entity)

flush()

]
]
1
]
1
]
1
]
1
]
1
i
1
1
i
i
1
1
i
i
1
g Tra 5 sie - persnst(e( Managed)
i
i
i
i
i
i
i
i
i
1
]
1
1
I
]
1
1
I
]
1
1

24



ObHoBrneHne 4yepes JpaRepository

public <S extends T> S save(S entity) {

Assert.notNull(entity, message: "Entity must not be null.");

if (entityInformation.isNew(entity)) {

em.persist(entity);
return entity;

} else {

return em.merge(entity);

25



MeTtopg entitylsDetached knacc DefaultMergeEventListener

String previousFetchProfile = source.getlLoadQueryInfluencers().getInternalFetchProfil
source.getlLoadQueryInfluencers().setInternalFetchProfile( "merge" );

vL L L - AR " UL LIVC - U - Lo LUINICC (T WwWC MUOoOO L1

final Serializable clonedIdentifier = (Serializable) persister.getIdentifierType().de

final Object result = source.get( entityName, clonedIdentifier );

source.getlLoadQueryInfluencers().setInternalFetchProfile( previousFetchProfile );

26



[Touemy noTpebneHme namaTn X27?

27



Update yepes JpaRepository:

2054485016B

9621897368
597 086 304 B
328096 600 B
320001 120B
2880000008
256 000 000 B
192000 432B
192000 432B
192000144 B
183994 680B
128595744B
128 000 288 B

966999128

Heap Dump
& Objects ~ Preset: AllObjects~ Agaregation: 8 & © Details: [F]Preview ¥ Fields R References fil GCRoot & Hierarchy
Name Count Size
» & byte[] il 40120094 (26,1 %) Il
» & java.lang.String 0 40091239 (26%)
» & java.lang.Object[] | 8029867 ) (52%) I
» &int[] | 8610935 | (56%) |
» & java.math.BigDecimal | 8000028 ) (52%) |
» £ org.hibernate.action.internal. EntityUpdateAction 4000000 (26%) |
[ » & com.example.postgresglinsertion.logic.entity. PaymentDocumentEntity 4000000 ] (2,6 %) |
» & org.hibernate.engine.internal. MutableEntityEntry 4000009 (26%) |
» & org.hibernate.engine.spi.EntityKey | 8000018 (52%) |
» £ java.time.LocalDate | 8000006 (52%) |
» & java.math.Biginteger 4599867 (3%) |
» & java.uti.HashMap$Node 4018617 (26%) |
» £ org.hibernate.engine.internal. EntityEntryContext$ManagedEntityimpl 4000009 (2,6%) |
» & java.lang.Long 4029163 (26%) |
» & org.hibernate.engine.internal. EntityEntryContext$EntityEntryCrossRefimpl 4000009 (2,6%) |

96 000216 B

w

(33,8 %)
I 158 9% /o}
(9,8 %)
(5,4 %)

(5.3 %)



MeTtopg entitylsDetached knacc DefaultMergeEventListener

cascadeOnMerge( source, persister, entity, copyCache );

copyValues( persister, entity, target, source, copyCache );

markInterceptorDirty( entity, target, persister );

event.setResult( result );

29



Update yepes JpaRepository:

{ @ org.hibernate.engine.internal. EntityEntryContext#1 ]
v <fields>
» ¥ persistenceContext=© org.hibernate engine.internal.StatefulPersistenceContext#1
» ¥ static <classLoader> = @ jdk.internal.loader.ClassLoaders$AppClassLoader#1 [GC root - JNI global, JNI local]
F ¥ nonEnhancedEntityXref= © java.util IdentityHashMap#14 ]12 elements
v ¥ table=EJjava.lang Object[J#13295: 64 items
» ¥ [12]=9 com.example.postgresqglinsertion.logic.entity.PaymentDocumentEntity#4
¥ [24] = © com.example.postgresglinsertion.logic.entity.PaymentDocumentEntity#2
¥ [30]=© com.example.postgresglinsertion.logic.entity.PaymentDocumentEntity#3
¥ [1]=© org.hibernate.engine.internal. EntityEntryContext$ManagedEntityimpl#4
¥ [10]=© com.example.postgresglinsertion.logic.entity. AccountEntity#2
¥ [11]=© org.hibernate.engine.internal. EntityEntryContext$ManagedEntityimpl#8
¥ [13]= 0 org.hibernate engine.internal EntityEntryContext$ManagedEntityimpl#10
» ¥ static <classLoader> = @ jdk.internal.loader. ClassLoadersSAppClassLoader#1 [GC root - JNI global, JNI local]
ntDocumentEntity#4

4d v v v v w

v ¥ entityEntry=© org.hibernate.engine.internal. MutableEntltyEntry#1 0
» ¥ persister= 0 org.hibernate.persister.entity.UnionSubclassEntityPersister#1
¥ perslstenceContext o org hibernate.engine.internal. StatefulPersistenceContext#1

r#1 [GC root - JNI global, JNI local]

»
»
v ¥ loadedState =¥ java.lang. Object[J#13292: 11items
¥ [2]=© java.math.BigDecimal#31: 0.39

¥ [1]=© com.example.postgresqlinsertion.logic.entity. AccountEntity#5
¥ [3]=© com.example.postgresqlinsertion.logic.entity. CurrencyEntity#1
¥ [5]= 0 java.time.LocalDate#49

¥ [6]= 9 java.lang.String#70566 : 3QUOzF4UAr

v v v v v w

¥ [7]= 9 java.lang.String#70565 : RvacntZLaY9oFHTsN7gKKK5MSYw! -159 ZFrNNGevDwlLéwJoZboJppYxVj97yfc

30



Kak nsbasutbes ot select npu update
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Update yepes Session:

fun batchUpdateBySession(entities: List<PaymentDocumentEntity>): List<PaymentDocumentEntity> {

sessionFactory.openStatelessSession()

val transaction =
TRy 4

use { session ->

session.beginTransaction()

entities.forEach {

session.update(it)| }

transaction.commit()

} ecateh (e: Exception) {
transaction.rollback()
throw e

}

return entities

Hibernate:
Hibernate:
Hibernate:

vpdate payment_document] set account_id=?, amount=?,
vpdate payment_document| set account_id=?, amount=?,

vpdate payment_document) set account_id=?, amount=?,

cur=?,
cur=?,

cur=?,

expense=?,
expense=?,

expense=?,

orde
orde
orde

32



Update yepes Session:

"name": "Update via spring by session”, “,
"count": 4000000, A ~ 5 min 12 sec (49%)
"time": "5 min, 59 sec 573 ms"
Size: 6098518016 B Used: 3588832560B
Max: 8 3256934408
/
5 GBA
4 GBH
3 GB1
2 GB1
1 GB
0GB . . . ; . ,
15:30 15:31 15:32 15:33 15:34 15:35

B Heap size B Usedheap



1ameHeHne Tonbko oaHoro nong. JdbcTemplate

private var batchSize: Int = 5000
private val jdbcTemplate = JdbcTemplate(dataSource)

fun setReadyToRead(idList: List<Long>) {

fgdbcTemplate.batchUpdate( i\
sql: "update payment_document set ready_to_read = true where id = ?",
idList,| batchSize)] { ps, argument ->

ps.setLong( parameterindex: 1, argument)

\J J

: Executing prepared SQL statement [update payment_document set ready_to_read = true where id = ?]
: Sending SQL batch update #1 with 5000 items
: Sending SQL batch update #2 with 5000 items




NameHeHne Tonbko oaHoro nongd. JdbcTemplate

"name": "Set ready to read jdbcTemplate”, e‘
"count": 4000008, o g =8sec(2%)
*Time”: 5 @mIn; 51 ‘see 255 @ms" ﬁ

Size: 771751936 B Used: 282731 912B

Max: 8 3256934408

1500 MB-§

1250 MB A

1000 MBq |

750 MBA 1}

500 MBA |

250 MB A

21:33 21:34 21:35 21:36 21:37 21:38 21
Heap size B Used heap

35



N3meHeHne Tonbko ogHoro nons. Any([])

fun setReadyToReadArray(idList: List<Long>): Int {
return jdbcTemplate.update(

sgl. "update payment_document set ready_to_read = true|where id = any (?)"
) s <>
ps.setObject( parameterindex: 1, idList.toTypedArray())

36




N3meHeHmne Tonbko ogHoro nons. Any([])

"name": "Set ready to read array", Q‘
"count": 4000000, I ’ = 1 min 46 sec (30‘%)
"time": "4 min, 5 sec 116 ms" ﬁ
Size: 960495616 B Used: 666 780160 B
Max: 8 325693 440B
750 MB
l
500 MB{ |
\
|
250 MB
0 ['v“B T T T T T
19:42 19:43 19:44 19:45 19:46

Heap size B Used heap

37



[obaBneHne naeHTndmrkaTopa TpaH3aKUuum

ALTER TABLE PAYMENT_DOCUMENT ADD COLUMN transaction_id vuid DEFAULT null;
CREATE INDEX IX_PAYMENT_DOCUMENT_transaction_id
on PAYMENT_DOCUMENT (transaction_id) where payment_document.transaction_id is not null;

fun removeTransactionId(transactionId: UUID): Int {
return jdbcTemplate.update(

sqt |"'update payment_document set transaction_id = null where transaction_id = ?"
) 4. ps;es
ps.setObject( parameterindex: 1, transactionId)

38



[obaBneHne naeHTndmrkaTopa TpaH3aKUuum

1-1 E n t l t Y

@Inheritance(strategy

InheritanceType.TABLE_PER_CLASS)

@Where(clause = "transaction_id is null")

abstract class BaseAsyncInsertEntity : BaseEntity() {

var transactionld:

UUID? = null

39



Set transaction id = null

"name": "Remove transaction id after insert"

<4
o
"count": 4000000, b‘ = 1 min 15 sec (30%)

"time": "2 min, 50 sec 498 ms"

Size: 197 132288B Used: 37722960 B
Max: 8 325693 440B

175 MBi

150 MB !

125 MB

100 MBA

75 MB

50 MB

25 MB

0MB-+ T T T T T :
23:27:30 23:28:00 23:28:30 23:29:00 23:29:30 23:30:00 23:30:30

Heap size B Usedheap 40



Update B PostgreSQL 310 B6bICTPO?

41



Kak paboTtaet PostgreSQL?

POStgresQL
H3HY TDH

Poros E. B.

PostgreSQL 17 usnytpu. — M.: [1IMK lpecc, 2025. — 668 c.

ISBN 978-5-93700-372-0

https://postarespro.ru/education/books

/internals

42


https://postgrespro.ru/education/books/internals
https://postgrespro.ru/education/books/internals

Kak paboTtaet PostgreSQL?

-  MVCC (Multiversion Concurrency Control) MHoroBepcroHHoe ynpasreHue

KOHKYPEHTHbIM OOCTYMOM
- 3aronoBku CTpokK (24 6anta) cogepxat nHpopmaumo 0 BEpPCUsIX.

- nOCMOTpeTb OaHHbl€ CTPpaHMLbl UHOEKCOB U OAHHbIX:

(CREATE EXTENSION pageinspect;

select * from heap page items(get raw page('payment document', 0));

select * from bt page items('pk payment document', 1); j




ObHOoBNEeHMe NHOEKCHOro Mnons.

update payment document set transaction id = ? where id

update payment document set transaction id = ? where id

= 1000010;
10000107

CtpaHuua c nugekcom MK CTpaHuua ¢ gaHHbIMM

+ itemoffset * i htid : i ' 1p AT t_xmin\= (t t_xmax\
1] (8,1) . 118242139 8242140
2| (8, 2) > 28242140 8242141
3| (0, 3) > 3)

/. ‘ b 8242141 ) \o D

Ccblfnka Ha AaHHble B Tabnuue Homep CTpoKM

(UIHOEKC CcTpaHuLbl, HOMEP CTPOKM) TpaHsakuus TpaH3akuus
CosfaBllas M3MEeHMBLLAS
CTPOKY

CTPOKY

i

44



Ontnmmnsauma HOT (Heap-Only Tuple) obHoBneHUs

[Mo3Bonger:

- He co3pgaBaTb 4OMNONHUTENBHbLIE CChINTIKU MHOEKCOB Ha CTPOKHM OaHHbIX

[MpymMeHnm Korga:

- Ha cTpaHuue ectb MecTo Anst HOBOW CTPOKU
- Ha obHoBnsemMbIx cTonbuax HEeT MHOEKCOB

- ObHoBNAeMble cTonOdLbl ECTb B UHOEKCAX, HO UX 3HAYEHUNS HE MEHSAIOTCA.

45



HOT (Heap-Only Tuple) obHoBRneHus.

update payment document set ready to read =

true where id = 1000010;
update payment document set ready to read = false where id = 1000010;

CrtpaHuua c nHgekcom MK CTpaHuua ¢ AaHHbIMU

4 itemoffset + % htid * - B

H41p Ht_xmin + BH t_xmax + JH t_ctid
1 (0,1) —p 1 8627900 8627901 (0,2)
2 8627901 8627902 (9,3)
3 8627902 C] (0,3)

N/

/

Ccblifika Ha cregyroLyo
CTPOKY B Lierno4ke

i



Hawwn ooHoBneHnsa obinm HOT?

47



Ontnmmnsauma HOT (Heap-Only Tuple) obHoBneHUs

- Ha cTpaHuue ecTb MecTo A4St HOBOW CTPOKU

48



Ontnmmnsauma HOT (Heap-Only Tuple) obHoBneHUs

select * from page header(get raw page('payment document',

0))

H lower * + upper * + pagesize *

1606 304 8192

304 - 160 = 144 (cBOGOAHOE MECTO Ha CTpaHMLUE)

H1p * (??lp_len :\ Ht_xmin * §H t_xmax *
1 22518627900 8627901
2 225|8627901 8627902

lp_len - paamep pasmep CTPOKM BMECTE C 3arofiloBKOM = 225 6ant

49



Kak octaBuTb MecTo noa obHoBrNeHnsa?

50



Fillfactor ana HOT obHoBneHun

- Fillfactor - npoueHT HANONHEHUA CTPaHUL, NPU BCTaBKE OaHHbIX

- [lpn gocTmKeHnn ykasaHHOro nopora BCTaBka OCYyLLECTBIIAETCA Ha HOBYIO
cTpaHuuy

- He 3anonHeHHoe npocTtpaHcTBo ocTaetca nog HOT update

- YcTaHOBUTb MOXHO crieayoLmMm crnocooom:

alter table payment document set (fillfactor = 80);

vacuum full payment document;

51



Set ready to read by transaction id.

@Entity
@Inheritance(strategy = InheritanceType.TABLE_PER_CLASS)
@Where(clause = "ready_to_read = true")

abstract class BaseAsyncInsertEntity : BaseEntity() {

null
true

[var transactionId: UUID?

var readyToRead: Boolean

fun setReadyToRead(transactionId: UUID): Int {
return jdbcTemplate.update(

sqt: |"update payment_document set ready_to_read = true where transaction_id = ?"} { ps ->

ps.setObject( parameterindex: 1, transactionId)

52



Fillfactor ana HOT obHoBneHun

O6HoBneHne 4 MIH. CTPOK

Fillfactor, %
100
90
80
70
60

50

Bpemsa o6HoBneHusA
2 min, 50 sec 262 ms
2 min, 47 sec 729 ms
2 min, 27 sec 284 ms
1 min, 55 sec 763 ms
1 min, 23 sec 521 ms

0 min, 16 sec 454 ms

Pa3mep Tabnuubl, Gb*
31
34
37
41
48

58

* SELECT pg size pretty(pg total relation size('test insertion.payment document' ));
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Fillfactor = 50. Update 4M rows by id vs transaction _id

update payment_document update payment_document
set ready_to_read = true set ready_to_read = true
where id = any (?) where transaction_id = ?

VS

1 min, 11 sec 646 ms O min, 16 sec 454 ms
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ATtomapHas BctaBka c fillfactor = 50

val transactionId = Generators.timeBasedEpochGenerator().generate()
(1 = .. < count).forEach { it:Int
listForSave.add(

getRandomEntity( id: null, currencies.rondom(), accounts.rondom(),|transactionId]

.apply { readyToRead = false }

)

if (it != 0 && it % batchSize == 8) {
saveTasks.add(saver.saveBatchAsync(listForSave))
listForSave = mutablelistOf()

}
listForSave.takeIf { it.isNotEmpty() }?.let { saveTasks.add(saver.saveBatchAsync(it)) }

saveTasks.flaotMap { it.get() }

saver.setReadyToRead(transactionId)
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ATtomapHas BctaBka c fillfactor = 50

"name": "save concurrent and atomic by tr. ID", Q‘
"count": 4000000, A ‘ =2 min 15 sec (49%)
"time": "2 min, 22 sec 921 ms" #
Size: 6287 261 696 B Used: 4322733608B
Max: 8325693 440B
6 GB
5 GB-
4 GB
3 GBA

2 GB+ f

1 GB- JI

0GB

15:28:00 15:28:30 15:29:00 15:29:30 15:30:00

Heap size W Usedheap
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NTorn. ATomapHOCTb Yepe3 0OHOBMNEHME.

- Hibernate gna detached entity 3arpyxaet ee coctosiHne n3 b1 n xpaHut ero
00 OKOHYaHUSA TpaH3akKuuu

- OO6HoBneHMe no obLwemy nomnto padoTaeT buICTpee

- fillfactor nomoraet HOT obHoBRNeHMAM, HO TpebyeT AONONMHUTENBHOE MECTO
Ha gucke

- B 2 pasa yganocb yCKopuTb BCTaBKY AaHHbIX B B[l ¢ coxpaHeHunem

aToOMapHOCTU
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A 4TO ecnin BbIHECTU NPU3HaK
aTOMapHOCTU B OTAENbHYO Tabnnuy?
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Transaction ID B otaenbHOM Tabnuue.

[CREATE TABLE ACTIVE_TRANSACTION )
(
ID bigint NOT NULL,
Bapl/IaHT 1 transaction_id vuid NOT NULL
) )

ALTER TABLE ACTIVE_TRANSACTION ADD CONSTRAINT PK_ACTIVE_TRANSACTION PRIMARY KEY (ID);
CREATE INDEX IX_ACTIVE_TRANSACTION_transaction_id on ACTIVE_TRANSACTION (transaction_id);

VS

ALTER TABLE PAYMENT_DOCUMENT ADD COLUMNjtransaction_id uuid |DEFAULT null;

CREATE TABLE ACTIVE_TRANSACTION

BapuaHT 2 (
transaction_id vuid NOT NULL

);

CREATE INDEX IX_ACTIVE_TRANSACTION_transaction_id on ACTIVE_TRANSACTION (transaction_id); 59



Transaction ID B otaenbHOM Tabnuue.

BapunaHT 1

BapuaHT 2

([] name Y :
payment_document

active_transaction

([J name VY s
payment_document

active_transaction

[ total V¥ *

29 318 032 KB + 4 MnH. CTpOK B active transaction
350 448 KB u342 Mb

[[) total Y =

29 411 368 KB
24 KB

+ 1 cTpoka B active transaction
n 91 Mb B ocHoBHOW Tabnuue
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BapunaHT 1. Transaction ID B oTaensHon Tabnuue.
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BapuaHT 1. Transaction ID B otaensHoun Tabnuue.

@Entity
@Table(name = "active_transaction")
class PaymentDocumentActiveTransactionEntity(

dlC
var id: Long? = null,
@0neToOne(cascade = [CascadeType.PERSIST])

LLLLLLLL

@JoinColumn(name = "id")

var paymentDocument: PaymentDocumentEntity? = null,

var transactionlId: UUID? = null,

62



BapuaHT 1. Transaction ID B otaensHoun Tabnuue.

@Async("threadPoolAsyncInsertExecutor")
fun saveBatchAsync(
entities: List<PaymentDocumentEntity>,
transactionId: UUID
): Future<List<PaymentDocumentEntity>> {

val savedEntities = entities

.map { PaymentDocumentActiveTransactionEntity(paymentDocument = it, transactionId = transactionId) }
.let { activeTransactionRepository.saveAll(it) } (Mutable)List<PaymentDocumentActiveTransactionEntity!>

.mapNotNull { it.paymentDocument }

return CompletableFuture.completedFuture(savedEntities)
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BapuaHT 1. Transaction ID B otaensHoun Tabnuue.

var listForSave = mutablelistOf<PaymentDocumentEntity>()

val saveTasks = mutablelistOf<Future<List<PaymentDocumentEntity>>>()

val transactionId = Generators.timeBasedEpochGenerator().generate()
(1 = .. = count).forEach { it Int
listForSave.add(

getRandomEntity( id: null, currencies.random(), accounts.random())

)

if (it != 0 && it % batchSize == 08) {
saveTasks.add(saver.saveBatchAsync(listForSave, transactionId))
listForSave = mutablelistOf()

¥

listForSave.tokeIf { it.isNotEmpty() }?.1let { saveTasks.add(saver.saveBatchAsync(it, transactionId)) }

val docs = saveTasks.flatMap { it.get() }

activeTransactionRepository.deleteAl1ByTransactionId(transactionId)
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YnaneHune 4 MrH 3anuceun

@Transactional

@Modifying

@Query("delete from PaymentDocumentActiveTransactionEntity where transactionId = :transactionId")

fun deleteAllByTransactionId(transactionId: UUID)

Delete on active_transaction (cost=0.00..75483.00 rows=0 width=0) (actual time=2Z
-> Seq Scan on active_transaction (cost=0.00..75483.00 rows=4000000]width=6)
Filter: (transaction_id = '15ba5973-0f5d-4ff3-895f-ecb6b025f6bé ' : tvuid)
Planning Time: 0.240 ms

Execution Time: 2357.062 ms
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BapuaHT 1. AToMmapHasi BcTaBka C OTAEeNIbHOW Tabnumuen

"name": "save concurrent and atomic by tr. ID ‘

"count": 4000000,

"time": "2 min, 1 sec 559 ms"

@
b’ =~ 21 sec (15%)

Size: 3992977 408B
Max: 8 325693 440B

3 500 MB
3 000 MB- Jﬁmm”/
2 500 MBH
2 000 MB
1 500 MB
1000 MB |

500 MB4 -/

Used: 3080274296 B

18:13:00 18:1'3:15 18:1'3:30 18:1'3:45

18:14:00 181415  18:14:30  18:14:45  18:1500
Heap size W Usedheap
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BapuaHT 2. Transaction ID B gByx Tabnuuax.
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BapuaHT 2. Transaction ID B gByx Tabnuuax.

@Entity fatov *
@Table(name = "active_transaction")

class ActiveTransactionEntity(

@Id
[;ar transactionId: UUID? = null,]
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BapuaHT 2. Transaction ID B gByx Tabnuuax.

var listForSave = mutablelListOf<PaymentDocumentEntity>()
val saveTasks = mutablelistOf<Future<List<PaymentDocumentEntity>>>()

val transactionId = Generators.timeBasedEpochGenerator().generate()
activeTransactionRepository.saveAndFlush(ActiveTransactionEntity(transactionId = transactionId))

(1 = .. = count).forEach {
listForSave.add(
getRandomEntity( id: null, currencies.random(), accounts.random(), |transactionId]

)

if (it 1= 9 && it % batchSize == 0) {
saveTasks.add(saver.saveBatchAsync(listForSave))
listForSave = mutablelListO0f()

}
listForSave.takeIf { it.isNotEmpty() }?.let { saveTasks.add(saver.saveBatchAsync(it)) }

val docs = saveTasks.flatMap { it.get() }

activeTransactionRepository.deleteById(transactionId)
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BapuaHT 2. Transaction ID B gByx Tabnuuax.

"name": "save concurrent and atomic by tr. ID in two table",

"count": 4000000,
"time": "1 min, 57 sec 167 ms"

Q‘
’b‘ =~ 4 sec (3%)

Size: 35945185288
Max: 8 325693 440B
3 500 MBH

Used: 2923468 648B

3000 MB A ,
2 500 MB - f
2000 MBA ;
1 500 MB j
1 000 MB+ /

500 MB /

0MB

01:25:30

01:26:00 01:26:30 01:27:00
B Heap size BUsedheap
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Kak coenatb YTeHue TOrbKo
aKTyanbHbIX OaHHbIX?
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Ycnosue no NOT IN. BapuaHT 1

@Entity
@Table(name = "payment_document")
@Where(clause = "id not in (select at.id from active_transaction as at)")

class PaymentDocumentEntity(

from payment_document paymentdocO_

where

(paymentdocO_.id

not in (select at.id from active_transaction as at))
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Ycnosue no NOT IN. BapuaHT 1

from payment_document paymentdocO_

where (paymentdoc@_.id not in (select at.id from active_transaction as at))

Index Scan using pk_payment_document on payment_document paymentdoc®_ (actual time=1174.130..1174.

Index Cond: (id = 1000071)
Filter: (NOT (SubPlan 1))
SubPlan 1
-> Materialize (actuval time=0.068..921.638 rows=4000000 loops=1)

-> Seq Scan on active_transaction at (actual time=0.062..303.874 rows=4000000 loops=1)

Planning Time: 0.253 ms

Execution Time: 1182.752 ms
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Ycnosue no NOT IN. BapuaHT 1

&l payment_document paymentdocO_

where OaymentdocO_.id not in (select at.id from active_transactige®as at))

Index Scan using pk_payment_document on pagent_do ent paymentdocO_ (actual time=1174.130..1174.
Index Cond: (id = 1000071)
Filter: (NOT (SubPlan 1))
SubPlan 1
-> Materialize (ac time=0.068..921.638 rows=4000000 loops=W
-> Segg®an on active_transaction at (actual time=0.0862..303.8 ows=4000000 loops=1)
Planning Tjg#. 0.253 ms

Exe on Time: 1182.752 ms
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Ycnosune NOT EXISTS. BapuaHT 1

@Entity

@Table(name = "payment_document")

@Where(clause = "NOT EXISTS (SELECT * FROM active_transaction at WHERE at.id = id)")

class PaymentDocumentEntity(

from payment_document paymentdocO_

where (NOT EXISTS(SELECT # FROM active_transaction at WHERE at.id =|paymentdoc®_.id)
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Ycnosune NOT EXISTS. BapuaHT 1

from payment_document paymentdocO_

where (NOT EXISTS(SELECT # FROM active_transaction at WHERE at.id = paymentdoc@_.id))

Nested Loop Anti Join|(actual time=0.075..0.080 rows=1 loops=1)
Join Filter: (at.id = paymentdocO_.id)

-> Index Scan using pk_payment_document on payment_document paymentdoc®_ (actual time=0.844..0.847 rows=1 loops=1)
Index Cond: (id = 1000071)
-> 1Index Only Scan using pk_active_transaction on active_transaction at (actual time=0.022..0.022 rows=0 loops=1)
Index Cond: (id = 1066071)
Heap Fetches: 0
Planning Time: 0.437 ms

Execution Time: 0.157 ms 76




Ycnosne NOT EXISTS. BapuaHT 2

@Entity
@Table(name = "payment_document")
@Where(clause = "NOT EXISTS (SELECT % FROM active_transaction at WHERE at.transaction_id = transaction_id)")

class PaymentDocumentEntity(

from payment_document paymentdocO_
where (NOT EXISTS(SELECT * FROM active_transaction at WHERE at.transaction_id = paymentdoce_.transaction_id)}
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Ycnosne NOT EXISTS. BapuaHT 2

from payment_document paymentdocO_

where (NOT EXISTS(SELECT #* FROM active_transaction at WHERE at.transaction_id = paymentdocO_.transaction_id))

Nested Loop Anti Join|(actual time=0.050..0.055 rows=1 loops=1)

Join Filter: (at.transaction_id = paymentdocO_.transaction_id)

Rows Removed by Join Filter: 1

-> Index Scan using pk_payment_document on payment_document paymentdocO_ (actual time=0.032..0.035 rows=1 loops=1)

Index Cond: (id = 1600071)

->

Seq Scan on active_transaction at (actual time=0.008..0.009 rows=1 loops=1)
Planning Time: 0.291 ms

Execution Time: 0.106 ms
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Ycnosue ¢ LEFT JOIN. BapuaHT 1

@Entity

r@Secorca-ﬁﬂable(name = "active_transaction",

pkJoinColumns = [PrimaryKeyJoinColumn(name = "id", referencedColumnName
)

| @Where(clause = "transaction_id is null")

= "1d")]

@Table(name = "payment_document")

class PaymentDocumentEntity/(

var prop20: String? = null,

@Column(table = "active_transaction")

var transactionlId: UUID? = null,
) : BaseEntity()
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Ycnosue ¢ LEFT JOIN. BapuaHT 1

select paymentdocO_.id
paymentdocO_.account_id
paymentdocO_.amount
paymentdocO_.cur
paymentdocO_.expense
paymentdocO_.order_date
paymentdoc®_.order_number
paymentdocO_.payment_purpose
paymentdocO_.prop_10
paymentdocO_.prop_15
paymentdocO_.prop_20

paymentdocO_1_.transaction_id

from payment_document paymentdocO_

left outer join active_transaction paymentdoc®_1_ on paymentdocO_.

as

as

as

as

as

as

as

as

as

as

as

idl_4

—_——

accountlB_4

——r

amount2_4

—_——

curll_4

—

expense3d_4_,
order_da4_4_,
order_nub_4_,

payment_6_4_,
prop_7_4

—_——r

prop_8_4

——r

prop_9_4

—

transact2_1_

where (paymentdocO_.transaction_id is null)

id

paymentdocO_1_.id
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Ycnosue ¢ LEFT JOIN. BapuaHT 1

HHH-4246

Projects / #3 Hibernate ORM / [ HHH-4246

Collection's @Where doesn't
support @SecondaryTable columns

+ Add

Onucanue
@Where annotation of collection wrongly mapping columns
of entity secondary tables as columns of primary table.

Example:

@Entity

@Table(name = "Object")
@SecondaryTable(name="Classifier")
public class Classifier {

@cColumn(table="Classifier", name = "IsService")
public Boolean isService() {
return service;

}

Awaiting contribution + 4 Actions v

Pinned fields

Click on the 52 next to a field label to start pinning.

Details

Ucnonuutens e Unassigned
ABTOp ° StarBreeze
KOMMOHEHTBI hibernate-core
Bepcuu Affects 7.0.0.Beta3
Mpuopurer 2 Cepbe3Hbin

Created June 8, 2009 at 4:11 PM
Updated January 6, 2025 at 9:24 PM
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Ycnosue ¢ LEFT JOIN. BapuaHT 1

@SecondaryTable(name = "active_transaction",

pkJoinColumns = [PrimaryKeyJoinColumn(name = "id", referencedColumnName = "id")]
)

@Table(name = "payment_document")

@Where(clause = "#{active_transaction_condition}")

class PaymentDocumentEntity(
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Ycnosue ¢ LEFT JOIN. BapuaHT 1

class SgllInter

ceptor: StatementInspector |{

override fun inspect(sql: String?): String? {

return sql

?.takeIf { it.contains( other:
?.let { s ->

"#{active_transaction_condition}"} }

val joinName = "join active_transaction\\s+(\\w+)".toRegex().findA11(s)
var finallySgl = s

joinName.forEach { it: MatchResult
finallySql = s.replaceFirst(

oldvalue: "#{active_transaction_condition}",
newValue: "${it.groupValues[1]}.transaction_id is null"

}

finallySqgl “let
} ?: sql
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Ycnosue ¢ LEFT JOIN. BapuaHT 1

select paymentdocO_.id astiidl.-4.,
paymentdocO_.account_id as accountl0_4_,
paymentdocO_.amount as amount2_4_,
paymentdocO_.cur as curll_4_,
paymentdocO_.expense as expensed_4_,
paymentdocO_.order_date as order_da4_4_,
paymentdocO_.order_number as order_nub_4_,

paymentdocO_.payment_purpose as payment_6_4

—_——r

paymentdocO_.prop_10 as prop_7_4_,
paymentdocO_.prop_15 as prop_8_4_,
paymentdocO_.prop_20 as prop_9_4_,

paymentdocO_1_.transaction_id as transact2_1_
from payment_document paymentdocO_

left outer join active_transaction|paymentdocO_1_ |on paymentdocO_.id = paymentdocO_1_.id

where kpaymentdoce_l_Ltransaction_id is null)




Ycnosue ¢ LEFT JOIN. BapuaHT 1

from payment_document paymentdocO_

left outer join active_transaction paymentdoc®_1_ on paymentdocO_.id = paymentdocB_1_.id
where (paymentdocO_1_.transaction_id is null)

Nested Loop Left Join (actual time=0.091..0.092 rows=1 loops=1)
Join Filter: (paymentdoc®_.id = paymentdocO_1_.id)
Filter: (paymentdoc®_1_.transaction_id IS NULL)

-> Index Scan using pk_payment_document on payment_document paymentdocO_ (actual time=0.067..08.067 rows=1 loops=1)
Index Cond: (id = 1000071)

-> Index Scan using pk_active_transaction on active_transaction paymentdoc®_1_ (actual time=0.020..0.0820 rows=0 loops=1)
Index Cond: (id = 1866071)

Planning Time: 3.752 ms

Execution Time: 0.137 ms
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Ycnosue ¢ LEFT JOIN. BapuaHT 2

from payment_document paymentdocO_

left outer join active_transaction paymentdoc®_1_ on paymentdocO_.transaction_id = paymentdoc®_1_.transaction_id

where (paymentdoc®_1_.transaction_id is null)

Nested Loop Anti Join

(actual time=0.051..0.056 rows=1 loops=1)

Join Filter: (paymentdocO_.transaction_id = paymentdocO_1_.transaction_id)

Rows Removed by Join Filter: 1

-> Index Scan using pk_payment_document on payment_document paymentdocO_ (actual time=0.032

Index Cond: (id = 1000071)

..0.035 rows=1 loops=1)

-> |Seq Scan on active_transaction paymentdocO_1_ (actual time=0.008..0.009 rows=1 loops=1)

Planning Time: 0.310 ms

Execution Time: 0.108 ms
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Boibopka 1 3anucu no nepBu4HOMY Kntody (id)

Select by id (pgbench -c 10 -j 10 -t 1000), tps

B 4 mnH. He 3adnKkeUpoBaHHbIX CTpok [ 32 MMH. He 3adVKCMPOBaHHbIX CTPOK

1250
1151 tps 6e3 gon unsTpa 1 He3aMKCUPOBAHHbBIX CTPOK

1000

750

500

250

ready_to_read B Tabnuue Anti join by transaction_id Anti join by id Left join by id
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Boibopka 10k 3anuncen no nHgekcHomy nonto (order_dt)

Select by order_dt (pgbench -c 10 -j 10 -t 10), tps

B 4 mnH. He 3adbuKkcMpoBaHHBIX cTpok I 32 MIH. He 3adUKCMPOBaHHBIX CTPOK

15
12,8792 tps 6e3 gon. unbTpa 1 HezadUKCUPOBAHHbBIX CTPOK
10
5
0,804 0,8509 6621 0,9017 0,8035
0,0813 0,0729
0

ready_to_read B Tabnvue Anti join by transaction_id Anti join by id Left join by id
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NTorun. transaction_id B cMeXHbIX Tabnuuax

- YuobcTBO uUcnonb3oBaHus. He HyXXHO TIOHUTBL postgres.

- MoxHo obonTuch 6€3 BHECEHUS UBMEHEHNIN B OCHOBHYO Tabnuuy

- bonee yem Ha 15% paboTaet bbicTpee YeM ¢ AONOSNTHUTENLHLIM NONEM B
OCHOBHOM Tabnuue

- Anti join vs Left join. NpnbnuantenbHoO ogMHakoBble NoKasaTenu.

- HyxHo cneamnTb 3a KONWMYECcTBOM He3adUKCUPOBAHHbIX AaHHbIX.
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Kakue npobnembl moryT 661Tb ¢ @VWhere
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[Mpobnema 1. CoeanHeHME No NePBUYHOMY KITHOUY

CREATE TABLE STATEMENT
(

payment_document_id bigint NULL,
ID bigint NOT NULL DEFAULT nextval('seqg_id')

);
ALTER TABLE STATEMENT ADD CONSTRAINT PK_STATEMENT PRIMARY KEY (ID);
ALTER TABLE STATEMENT ADD CONSTRAINT FK_STATEMENT_payment_document_id FOREIGN KEY (payment_document_id) REFERENCES PAYM

@Entity
@Table(name = "statement")
class Statement(

@0neToOne(fetch = FetchType.EAGER)

@JoinColumn(name = "payment_document_id", referencedColumnName = "id")

var paymentDocument: PaymentDocumentEntity? = null,
) : BaseEntity() 92




[Mpobnema 1. CoeanHeHME No NePBUYHOMY KITHOUY

|statementRego.findByPaymentDocument(paymentDocument)

select statementO_.id as idl_5_, statementO_.payment_document_id as payment_2_5_

from statement statementO_
where statementO_.payment_document_id=?;

from payment_document paymentdocO_
left outer join account accountentl_ on paymentdocO_.account_id = accountentl_.id

left outer join currency currencyen2_ on accountentl_.cur = currencyen2_.code
left outer join currency currencyend_ on paymentdocO_.cur = currencyen3_.code

where paymentdocO_.id=?
and (NOT EXISTS(SELECT * FROM active_transaction at WHERE at.id = paymentdoc®_.id));
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[Mpobnema 1. CoeanHeHME No NePBUYHOMY KITHOUY

statementRepo.getById(id)

select statement®_.id as idl1_5_0 statementO_.payment_document_id as payment_2_5_0_,

—_— ey

paymentdocl_.id as idl_4_1 paymentdocl_.account_id as accountl@_4_1_, paymentdocl_.amount as amount

—_— e 1

accountent2_.id as idl_0_2 accountent2_.cur as cur4_0_2_, accountent2_.name as name2_0_2_, accounte

YLy

currencyen3_.id as id1_3_3_, currencyen3_.code as code2_3_3_, currencyen3_.name as name3_3_3_,

currencyen4_.id as idl1_3_4_, currencyen4_.code as code2_3_4_, currencyen4_.name as name3_3_4_

from statement statement6=

left outer join payment_document paymentdocl_ on statementO_.payment_document_id = paymentdocl_.id

left outer join account accountent2_ on paymentdocl_.account_id = accountent2_.id
currencyen3_.code

left outer join currency currencyen3_ on accountent2_.cur

left outer join currency currencyen4_ on paymentdocl_.cur currencyen4_.code

where statementO_.id=?;
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[Mpobnema 1. CoeanHeHME No NePBUYHOMY KITHOUY

verride

public] String getOnCondition(

String alias,
SessionFactoryImplementor factory,
Map enabledFilters,
Set<String> treatAsDeclarations) {
if[? isReferenceToPrimaryKey(f]&& ( treatAsDeclarations == null || treatAsDeclarations.isEmpty() ) ) {

return:-"";

}
else {

return getAssociatedJoinable( factory ).filterFragment( alias, enabledFilters, treatAsDeclarations );
}

* Knacc EntityType



[Mpobnema 1. CoeanHeHne rno NnepBUYHOMY KITHOM

i0verride

public] String getOnCondition(

String alias,
SessionFactoryImplementor factory,
Map enabledFilters,

Set<String> treatAsDeclarati

if |( isReferenceToPrimary tions == null || treatAsDeclarations.isEmpty() ) ) {
[Peturn‘”t
}
else {
ret edJoinable( factory ).filterFragment( alias, enabledFilters, treatAsDeclarations );
}

* Knacc EntityType

96



[Mpobnema 2. CoeanHeHne HE no nepBnUYHOMY KItouy

ALTER TABLE PAYMENT_DOCUMENT ADD COLUMN statements|bigint DEFAULT nextvael('seq_id');
CREATE TABLE STATEMENT

(

payment_document_collection_id bigint NULL,
ID bigint NOT NULL DEFAULT nextval('seq_id')

e
-

m

@Entity
@Table(name = "statement")
class Statement(

@0neToOne(fetch = FetchType.EAGER)

@JoinColumn(name = "payment_document_collection_id", referencedColumnName = "statements")
var paymentDocument: PaymentDocumentEntity? = null,
) : BaseEntity()
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[Mpobnema 2. CoeanHeHne HE no nepBnUYHOMY KItouy

select statement®_.id as id1_5_0 statement@_.payment_document_collection_id as payment_2_5_0

—_—-M —_—-M

paymentdocl_.id as idl_4_1_, paymentdocl_.account_id as accountll_4_1_, paymentdocl_.amount as amount:

accountent2_.id as id1_0_2 accountent2_.cur as cur4_0_2 accountent2_.name as name2_0_2 accounter

MLy S - Y ] —_— ey

currencyend_.id as idl1_3_3_, currencyen3_.code as code2_3_3_, currencyen3_.name as name3d_3_3_,
currencyen4_.id as idl_3_4_, currencyen4_.code as code2_3_4_, currencyen4_.name as name3_3_4_

from statement statementO_

left outer join payment_document paymentdocl_
on statementO_.payment_document_collection_id = paymentdocl_.statements and

(NOT EXISTS(SELECT #* FROM active_transaction at WHERE at.id = paymentdocl_.id))

left outer join account accountent2_ on paymentdocl_.account_id = accountent2_.id

left outer join currency currencyen3_ on accountent2_.cur currencyen3_.code

left outer join currency currencyen4_ on paymentdocl_.cur currencyen4_.code

where statementO_.id=?;
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[Mpobnema 2. CoeanHeHne HE no nepBnUYHOMY KItouy

select statementO_.id as id1_5_0_, statementO_.payment_document_collection_id as payment_2_5_0_,
paymentdocl_.id as idl_4_1_, paymentdocl_.account_id as accountll_4_1_, paymentdocl_.amount as i
paymentdocl_1_.transaction_id as transact2_1_1_,
accountent2_.id as id1_0_2_, accountent2_.cur as cur4_0_2_, accountent2_.name as name2_0_2_, ac
currencyen3d_.id as id1_3_3_, currencyen3_.code as code2_3_3_, currencyen3_.name as name3_3_3_,
currencyen4_.id as id1_3_4 currencyen4_.code as code2_3_4 currencyen4_.name as name3_3_4

. S ] . -

from statement statemente=

left outer join payment_document paymentdocl_
on statementO_.payment_document_collection_id = paymentdocl_.statements and
(paymentdocl_1_.transaction_id is null)

left outer join active_transaction paymentdocl_1_ on paymentdocl_.id = paymentdocl_1_.id

left outer join account accountent2_ on paymentdocl_.account_id = accountent2_.id
left outer join currency currencyen3d_ on accountent2_.cur = currencyend_.code
left outer join currency currencyen4_ on paymentdocl_.cur = currencyen4_.code
where statementO_.id=?;
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[Mpobnema 2. CoeanHeHne HE no nepBnUYHOMY KItouy

select statement®_.id as id1_5_0_, statementO_.payment_document_collection_1i nte2:0hA8

paymentdocl_.id as idl_4_1_, paymentdocl_.account_id as accoun ocl_.amount as i

paymentdocl_1_.transaction_id as transact2_1_1

—_—

accountent2_.id as idl1_0_2_, accountent2_.cur as _.hame as name2_0_2_, ac

currencyend_.id as id1_3_3 currencyend_.

—N Ny

rrencyend_.name as name3_3_3

sy B B

currencyen4_.id as idl1_3_4 curren

—_— e e 1

4 currencyen4_.name as name3_3_4

-~ _H_ -

from statement statemente=

left outer join pay

ment_document_collection_id = paymentdocl_.statements and
docl_1_.transaction_id is null)

ve_transaction paymentdocl_1_ on paymentdocl_.id = paymentdocl_1_.id

in account accountent2_ on paymentdocl_.account_id = accountent2_.id
ter join currency currencyen3d_ on accountent2_.cur = currencyen3_.code
left outer join currency currencyen4_ on paymentdocl_.cur = currencyené4_.code
where statementO_.id=?;
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[Mpnumep 3anpoca n3 sepcun spring boot 3.1.0

select s1_0.id,pl1_0.id,al1_0.id,c1_0.id,cl1_0.code,cl_0.name,al_B.name,al_0.number,pl_0.amount,
c2_0.id,c2_0.code,c2_0.name,pl_0.expense,pl_0.order_date,pl_0.order_number,
pl_0.payment_purpose,pl_0.prop_10,pl_0.prop_15,pl_06.prop_20,pl_1.transaction_id

from statement s1_0
[left join (payment_document pl1_0 left join active_transaction pl1_1 on pl1_0.id = p1_1.id]

on pl1_0.id = s1_0.payment_document_id and (pl_1.transaction_id is null)

left join account al_0 on al_0.id = pl_0.account_id

left join currency c¢1_0 on cl1l_0.code al_BO.cur

left join currency c2_0 on c2_0.code pl_0.cur

where s1_0.id=?;
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Peannsauyma atomapHOCTM napansiernbHbIX BCTaBOK
Ha cTtopoHe PostgreSQL Bo3amoxHa?
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Prepare transaction

PREPARE TRANSACTION

PREPARE TRANSACTION — noAroToBuTb TeKYLLYI TpaH3aKLUu1Io AJ1s
AyxdasHon dukcauymm

CuHTaKkcuc

PREPARE TRANSACTION id_tpaH3akuyum

OnucaHue

PREPARE TRANSACTION noaroTaBnMBaeT TEKYLLYH TpaH3aKLUuio Ans
[p,ByxcbaaHon tdukcaumm. MNMocne aToM KOMaHAbl TpaH3aKLUUA NepecTaéT 6bITb]
o

CBSAA3aHHOM C TEKYLMM CeaHCOM; e€ COCTOsIHME NOJSTHOCTbIO COXPaHAETCA Ha

ANCKe, U eCTb O4Y€eHb oonbluas Bep0ﬂTHOCTb, YTO OHa 6y,qu yCl'IeLUHO
https://postarespro.ru/docs/postgrespro/

npepBaHa aBapuiHo. 16/sql-prepare-transaction 103

3admKcupoBaHa, Aaxke ecnu Ao 3TOro BpeMeHun paboTa 6a3bl faHHbIX 6yaeT



https://postgrespro.ru/docs/postgrespro/16/sql-prepare-transaction
https://postgrespro.ru/docs/postgrespro/16/sql-prepare-transaction

Prepare transaction

connl.createStatement().use { stmt ->
stmt.execute( sgl: "insert into payment_document (prop_10, prop_15, prop_20) values ('$p10', '$p15', '$p20')")
stmt.execute( sgl: "prepare transaction '$transactionIdl'")

}

connl.commit()

conn2.createStatement().use { stmt ->
stmt.execute( sq: "insert into payment_document (prop_10, prop_15, prop_20) values ('$p10', '$p15', '$p20')")
stmt.execute( sql: "prepare transaction '$transactionId2'")

}

conn2.commit()

conn3.createStatement().use { stmt ->
stmt.execute( sqg: "commit prepared '$transactionIdl'")
stmt.execute( sql: "commit prepared '$transactionId2'")

}

conn3.commit()
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Prepare transaction

conn3.createStatement().use { stmt ->

}

stmt.execute( sqgl: "commit prepared '$transactionIdl'")

stmt.execute( sql: "commit prepared '$transactionId2'")

conn3.commit()

ERROR: COMMIT PREPARED cannot run inside a transaction block

org.postgresql.util.PSQLException Create breakpoint :

at
at
at
at
at

org
org
org
org
org

.postgresql.
.postgresql.
.postgresql.
.postgresql.
.postgresql.

core
core
core

.v3.QueryExecutorImpl.processResults(QueryExecutorImpl.java:2401)

.v3.QueryExecutorImpl.execute(QueryExecutorImpl.java:368)
jdbc.
jdbc.

PgStatement.executeInternal(PgStatement.java:498)

PgStatement.execute(PgStatement.java:415)

ERROR: COMMIT PREPARED cannot run inside a transaction block
.v3.QueryExecutorImpl.receiveErrorResponse(QueryExecutorImpl.java:2713)
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Prepare transaction

connl.createStatement().use { stmt ->

stmt.execute( sgl: "insert into payment_document (prop_10, prop_15, prop_20) values ('$pl10"',

stmt.execute( sql: "prepare transaction

}

connl.commit()

conn2.createStatement().use { stmt ->

stmt.execute( sgl: "insert into payment_document (prop_10, prop_15, prop_20) values ('$pl0o’',

stmt.execute( sql: "prepare transaction

}

conn2.commit()

conn3.autoCommit = true

conn3.createStatement().use { stmt ->

'$transactionIdl’

'$transactionIdl’

stmt.execute( sgl: "commit prepared|'$transactionIdl’

)

)

)

'$p15°,

'$p15°,

'$p20')")

'$p20')")
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Prepare transaction

conn2 JcreateStatement().use { stmt ->

stmt.execute( sgl: "insert into payment_document (prop_10, prop_15, prop_20) values ('$plo’',

}

conn2.commit()

ERROR: transaction identifier "aa®b56ff-3978-4818-8550-6b2648d77a34" is already in use

org.postgresql.util.PSQLException Create breakpoint :
at org.
at org.
at org.
at org.
at org.

postgresqgl.core.
postgresql.core.
postgresql.core.
postgresql.jdbc.
postgresql.jdbc.

v3.QueryExecutorImpl.receiveErrorResponse(QueryExecutorImpl.java:2713)
v3.QueryExecutorImpl.processResults(QueryExecutorImpl.java:2401)
v3.QueryExecutorImpl.execute(QueryExecutorImpl.java:368)
PgStatement.executeInternal(PgStatement.java:498)

PgStatement.execute(PgStatement.java:415)

'$p15°,

|$p20|)u)

ERROR: transaction identifier "aa®b56ff-3978-4818-8550-6b2648d77a34" is already in use
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Prepare transaction

conn2 JcreateStatement().use { stmt ->

stmt.execute( sqk 0', '$p15', '$p20')™)

stmt.execute( sql:

}

conn2.commit()

ERROR: transaction identi

org.postgresql.util.PSQLE: d77a34" is already in use
at org.postgresql.cor
at org.postgresqgl.cor
at org.postgresql.cor
at org.postgresql.jdb

at org.postgresql.jdb
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Prepare transaction

conn2|

stmt.execute( sqk

createStatement().use { stmt ->

BI' |$p15|’ |$p20|)u)

stmt.execute( sql

}

conn2.

commit()

ERROR:

transaction identi

org.postgresql.util.PSQLE

at
at
at
at
at

d77a34" is already in use

org.postgresql.cor
org.postgresql.cor
org.postgresql.cor
org.postgresql.jdb
org.postgresql.jdb
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Prepare transaction

conn2 JcreateStatement().use { stmt ->

stmt.execute( sqk o', '$p15' , |$p20|)u)

stmt.execute( sql:

}

conn2.commit()

ERROR: transaction identi

org.postgresql.util.PSQLE 3d77a34" is already in use
at org.postgresql.core
at org.postgresql.core
at org.postgresql.corg“>
at org.postgresql.jdbc.

at org.postgresql.jdb
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Prepare transaction

conn2 {createStatement().use { stmt ->

stmt.execute( sgl

stmt.execute( sql

}

conn2.commit()

ERROR: transaction identid

org.postgresql.util.PSQLE> £
at org.postgresql.core Fe
at org.postgresql.core ,jf
at org.postgresql. cor‘e_d\- ‘

at org

at org.

.postgresql.jdbc

postgresql. jdhc

6", '$p15', '$p20)")

3d77a34" is already in use

111



Prepare transaction

conn2 JcreateStatement().use { stmt ->

stmt.execute( sqk 0', '$p15', '$p20')™)

stmt.execute( sql:

}

conn2.commit()

ERROR: transaction identi

org.postgresql.util.PSQLE> d77a34" is already in use
at org.postgresql.cor
at org.postgresql.cor
at org.postgresql.cor
at org.postgresql.jdb

at org.postgresql.jdb
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Prepare transaction

conn2|

stmt.execute( sqk

createStatement().use { stmt ->
01’ |$p15|’ |$p20|)u)

stmt.execute( sql:

}

conn2.

commit()

ERROR:

transaction identi

org.postgresql.util.PSQLE>

at
at
at
at
at

d77a34" is already in use
org.postgresql.cor
org.postgresql.cor
org.postgresql.cor
org.postgresql.jdb
org.postgresql.jdb
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Prepare transaction

conn2 JcreateStatement().use { stmt ->

stmt.execute( sqk 0', '$p15', '$p20')™)

stmt.execute( sql:

}

conn2.commit()

ERROR: transaction identi

org.postgresql.util.PSQLE: d77a34" is already in use
at org.postgresql.cor
at org.postgresqgl.cor
at org.postgresql.cor
at org.postgresql.jdb

at org.postgresql.jdb
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Prepare transaction

conn2 JcreateStatement().use { stmt ->

stmt.execute( sqk 0', '$p15', '$p20')™)

stmt.execute( sql:

}

conn2.commit()

ERROR: transaction identi

org.postgresql.util.PSQLE 3d77a34" is already in use
at org.postgresql.core
at org.postgresql.core
at org.postgresql.core
at org.postgresql.jdhd

at org.postgresql. jdhc
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Vadim Lakt
last seen 2 minutes ago

Prepare tr. - o

QN

‘ v1-0001-Introduced-the-abi...ecify-several-prepare.patch
conn2 JcreateStatement(

38.9 KB 1142
stmt.execute( sql: ' == S ; 0', '$p15', '$p20')")
stmt.execute( sal: | git checkout €215166c9c810950cff101cc098e66c8758538fa

}
conn2.commit() git apply ~/v1-0001-Introduced-the-ability-to-specify-several-
~ prepare.patch edited 11:44

% https://github.com/postgres/postgres

| | GitHub

< GitHub - postgres/postgres: Mirror of the official PostgreSQL
ERROR: transaction identif | GIT repository. Note that this is just a *mirror* - we don't wo...
org.postgresql.util.PSQLEx} Mirror of the official PostgreSQL GIT repository. Note that this is Bd77a34" 1s already in use

at org.postgresql.core
at org.postgresqgl.core

at org.postgresql.core
at org.postgresql.jdbc @

at org.postgresql.jdbc pOStgreS/postgres

Mirror of the official PostgreSQL GIT repository.
Note that this is just a *mirror* - we don't work with

just a *mirror* - we don't work with pull requests on github. To...
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Prepare transaction

connl.createStatement().use { stmt ->

stmt.execute( sgl = "insert into payment_document (prop_10, prop_15, prop_20) values ('$p10',

stmt.execute( sgl = "prepare transaction

conn2.createStatement().use { stmt ->

stmt.execute( sgl = "insert into payment_document (prop_10, prop_15, prop_20) values ('$p10',

stmt.execute( sgl = "prepare transaction

}

conn2.commit()

conn3.createStatement().use { stmt ->

'$transactionIdl''D

'$transactionId2'"p

stmt.execute( sgl = "commit prepared|'$transactionIdl’', '$transactionId?2’

"$p15",

'$p15°,

'$p20') 1)

‘$p20') 1)
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Prepare trar

connl.createStatement().
stmt.execute( sql= "i $p10', '$p15', '$p20')™)

stmt.execute( sgl= "p

conn2.createStatement().

stmt.execute( sql = "i $p10', '$p15', '$p20')")

stmt.execute( sql =

}

conn2.commit()

conn3.createStatement().
stmt.execute( sgl= "

IT WORKS!
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Tornm goknapga:

- Peanunsauum aTomapHOCTM B caMmoun Tabnuue. HyXHO TIOHUTb postgres, 3a
CKOPOCTb NnaTtum MecToM Ha AUCKe.

- Peanusauunsi aToMapHOCTU B CMEXHbIX Tabnuuax. YaobcTBO UCMNOSb30BaHUS,
Ha 15% ObICTpee Yem NepBbIN BapUaHT.

-  @Where koppekTHO paboTaeT HaumHas ¢ Bepcumn Spring Boot 3.1.0

- Bce native query OomkHbl y4nTbiBaTb peanusaumio atToMapHOCTU Ha YPOBHE

OUn3HecC-Noruku.
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Tenerpam: @FatovDI

Cnacunbo 3a
BHUMaAHUe!

Penosntopun:
https://qithub.com/FatovDI/atomic-multithreaded-insertion-postagresql

120


https://github.com/FatovDI/atomic-multithreaded-insertion-postgresql
https://t.me/FatovDI

