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AOT peno3utopun. Nouemy 310 KpyTO?

Y10 Ham npuBHecnu AOT peno3utopunn?

» Fail-fast 6naropaps build-time reHepaunn derived-query metonos

e YNOOHbIN Ooedar n3-3a MeHbLUero KoanyecTtaea Mmarmu

 bonee npegckasyembiv pe3ynbTaT 1 yaobHbin tooling 6narogaps
creHepupoBsaHHou B build-time meTa nHpopmaunn
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AOT peno3utopun. Nouemy 310 KpyTO?

Y10 Mbl MOXEeM ncnosib3oBsaTtb Ha AaHHbIA MOMEHT?

* Derived query n @Query metoapb|

 @Modifying meToabl Bo3Bpallatowme void, int n long
 MeTopnb! Bo3Bpallatome Page, Slice, Stream, n Optional
e [lpoekunn

» Value Expressions (SpEL)

 MeTopgbl, NnpuHUMaroLme B KadyecTtBe aprymeHTa ScrollPosition He
nogaep>xmnBaroTCS.




AOT peno3utopun. Kak BKJ1IOUUTDL?

Maven

<plugin>
<groupId>org.springframework.boot</groupld>
<artifactId>spring-boot-maven-plugin</artifactId>
<executions>
<execution>
<ld>process-aot</1d>
<goals>
<goal>process-aot</goal>
</goals>
</execution>
</executions>
</plugin>
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AOT peno3utopun. Kak BKJ1IOUUTDL?
Gradle

e

("org.springframework.boot.aot") version "4.0.3"




AOT peno3utopun. Kak BKJ1IOUUTDL?
Gradle

O ® ) v £ , github.com ¢ g Q@ E;‘ N +
— O spring-projects / spring-boot Q Type (/] to search >_ +~~ O 1 B B8 @

<> Code () Issues 475 i Pull requests 13 () Actions [OJ wiki @ Security |~ Insights

Mention using org.springframework.boot.aot Gradle plugin directly for AOT =" ) -
processing with the JVM #4930/

® Closed

3 Assignees
chrshnv opened 2 days ago e
& wilkinsona

The Gradle plugin "org.springframework.boot.aot" is mentioned in the general documentation about AOT in Spring Boot, but |

would like to see it mentioned in the Gradle plugin documentation. Currently, the AOT section of the Gradle plugin Labels
documentation only mentions the Graal VM Native Image plugin. type: documentation
® Type
No type
> € spring-projects-issues added status: waiting-for-tri... 2 days ago Projects
No projects
a snicoll 2 days ago Member | oo+
Milestone
@chrshnv thanks for the suggestion. Can you perhaps open a PR to document what you think is missing? We're happy to ® 3.5.12
improve the doc but "see it mentioned" is a bit vague. Due by March 19, 2026, 100% complete
@ Relationships
Display a menu None yet
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AOT peno3utopun. Kak BKJ1IOUUTDL?

Oowmne pencreunn

 Bknrountb AOT KOHTEKCT Yepes spring.aot.enabled

18



AOT peno3utopun. Kak BKJ1IOUUTDL?

Oowmne pencreunn

 Bknrountb AOT KOHTEKCT Yepes spring.aot.enabled

 CkoHpurypuposatb JdbcDialect
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AOT peno3utopun. Kak BKJ1IOUUTDL?

Oowume pencreuns

 Bknrountb AOT KOHTEKCT Yepes spring.aot.enabled

 CkoHpurypuposatb JdbcDialect

- NN

@Bean
_ jdbcDialect() {
return

}
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AOT Penosutopum

N nHTepecHble 6aru

O ® ) v < ) github.com =
= O spring-projects / spring-data-relational Q Type (/] to search
<> Code () Issues 160 I Pullrequests 11 (® Actions [0 wiki @ Security [~ Insights

AOT gquery metadata does not match actual query #2239

© Closed

chrshnv opened on Feb 12

public interface PersonRepository extends ListCrudRepository<Person, Long> { Optional<Person>

findByFirstNameIgnoreCase(String firstName); }

SQL from repository metadata:
SELECT "person"."id" AS "id",

"person" WHERE "person"."first_name" = UPPER(:first_name)

"person"."last_name" AS "last_name", "person"."first_name" AS "first_name" FROM

SQL from debugger:
SELECT "person"."id" AS "id",
"person" WHERE UPPER("person"."first_name") = UPPER(:first_name)

"person"."last_name" AS "last_name", "person"."first_name" AS "first_name" FROM

®

> € spring-projects-issues added status: waiting-for-tri... on Feb 12

()

O &
St

mp911de added type: bug and removed status: waiting-for-tri... on Feb 12

/Z § mp911de changed the title - AOT query metadata

does not match actual query on Feb 12

Display a menu
088

Assignees

(9]
& mp911de

Labels

type: bug

Type

No type

Projects

No projects

Milestone

No milestone

Relationships

None yet

Development

% Code with agent mode v

? X Alicn ANT matadata auariu roandarvina far




Composite keys
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Composite keys. [lonroe oxxvgaHue

ues opened on Apr 4, 2019




Composite keys. NMpumep

OrderAggregate
@ Order

List<Orderltem> items
Double price

\

items

@ Orderltem

Productld productid
Long quantity

ProductAggregate

@ Productld

String externalld
String sku

| @ Product |

Productld id
String title
Double price

productld
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Composite keys. UcTtopusa o Hepabouem AggregateReference.

Kak npasunbHo mannutb B Spring Data JDBC?
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Composite keys. UcTtopusa o Hepabouem AggregateReference.

Kak npasunbHo mannutb B Spring Data JDBC?

 MappedCollection
[TogxoauT ONnga BHYTPEHHUX YacTen arrperarta, noarpy3km 1-1, 1-n

 AggregateReference
[TopxognT onsa cBa3sm Aggregate-Aggregate, nogrpyskm 1-1, 1-n, n-1, n-m
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Composite keys. UcTtopusa o Hepadbodyem AggregateReference.

Kak npasunbHo mannutb B Spring Data JDBC?

4
h
q
|
I
v
q)
Q)
Q)
q)
Q)
Q)

 AggregateReference
[TopxognT onsa cBa3sm Aggregate-Aggregate, nogrpyskm 1-1, 1-n, n-1, n-m

e [lpyMnTNBLI
[TlogpxoonT gna cea3n Aggregate-Aggregate, noarpyskm 1-1, 1-n, n-1, n-m

 CornacHo DDD mbl MOXeEM ccbiflaTbCs U3 OOHOIro arrperara Ha gpyrov
TONbKO Npu nomoLun |d




Composite keys. UcTtopusa o Hepadbodyem AggregateReference.

[Mouemy AggregateReference NCTUHHO BepHbIN?

«|f you have n-1 or n-m references, you are, by definition, dealing with two
separate aggregates. References between those may be encoded as simple id
values, which map properly with Spring Data JDBC. A better way to encode
these, Is to make them instances of AggregateReference. An
AggregateReference is a wrapper around an id value which marks that value as

a reference to a different aggregate. Also, the type of that aggregate is encoded
IN a type parameter.»

https://docs.spring.io/spring-data/relational/reference/jdbc/mapping.htmi#jdbc.entity-persistence.types.referenced-entities
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Composite keys. UcTtopusa o Hepabouem AggregateReference.

Kak npasunbHo mannutb B Spring Data JDBC?
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Composite keys. UcTtopusa o Hepadbodyem AggregateReference.

Kak npasunbHo mannutb B Spring Data JDBC?

s -NMeappedCeteeton

HlaYah'daYalV, N NaA R NALHMHIAY U -

|

* AggregateReference
[TopxognT onsa cBa3sm Aggregate-Aggregate, nogrpyskm 1-1, 1-n, n-1, n-m

- VN _— VN | 4 _— _— r | - _— - y Y 4 A N A - —
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 CornacHo DDD mbl MOXeEM ccbiflaTbCs U3 OOHOIro arrperara Ha gpyrov
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Composite keys. UcTtopusa o Hepadbodyem AggregateReference.

O O €] v < github.com C

ID
©
9
=
G
+
a

= O spring-projects / spring-data-relational Q Type (/] to search > +-- GO 1 H B8 @

<> Code () Issues 163 I9 Pullrequests 12 (») Actions [0 wWiki @ Security [~ Insights

Invalid SQL generated if an entity contains composite key reference #2113  newissue JiE

N Assignees
belyaev-andrey opened on Aug 13, 2025
‘ s, schauder
Having entities:
Labels
class Employee { |-_l’j type: bug
@Id
Employeeld id; //Composite ID Type
//... Other fields
} No type
record EmployeeId( .
. . . . Projects
Organization organization,
Long employeeNumber) { No projects
¥
Milestone

@Table("locker")

public class Locker { No milestone

eId
private Long id; Relationships
private AggregateReference<Employee, EmployeeId> assignedTo; //Reference to employee
} None yet
Development
create table employee |'_|,3 =
( = Code with acent mode - _
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Composite keys. UcTtopusa o Hepadbodyem AggregateReference.

O @ work v < github.com

10
©
9
-
B
4
O

= Q spring-projects / spring-data-relational Q Type (/] to search p +- O NI B B @

<> Code () Issues 161 19 Pull requests 12 () Actions [OJ wiki @ Security and quality |~ Insights

Incorrect SQL for AggregateReference with composite id in caie ([T ©
findBy...In #22/6

@ . Assignees
chrshnv opened 3 minutes ago coe
No one assigned
Incorrect SQL for AggregateReference with compositeidin Labels
findBy e o o I n status: waiting-for-triage
Type
Summary o e

Derived query methods using AggregateReference with a composite id generate incorrect SQL.

Fields Give feedback
Instead of expanding the composite key into multiple columns, Spring Data JDBC treats it as a single column. No fields configured for issues without a type.
Projects
Expected SQL No projects
Milestone

SELECT "order_item"."external_id", d;
"order_item"."sku",
"order_item"."quantity"
' FROM "order_item" Relationships
Display a menu WHERE ("order_item"."external id" = ? AND "order_item"."sku" = ?)

No milestone
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Composite keys. UcTtopusa o Hepabouem AggregateReference.

https://github.com/spring-projects/spring-data-relational/issues/2276
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Single Query Loading. Silver bullet?

[Mpumep

PostAggregate

@ Post

~

1d
title
content

_id

content
post_id

content
post_id
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MpocTon
Bnor komnaHum Spring AnO, MNMporpammupoBaHue*, Java*, Kotlin*

0630p MepeBopa

ABTOp opurnHana: Saumya Tyagi

B HoBOM nepeBoae oT koMaHapl Spring A0 pasbepemM TeMy pasayBaHua namsatn B JDK 17. Anrpeng,
Mukpocepsucos ¢ JDK 8 Ha JDK 17 npowen dev n QA cnokorHo, HO B Npofe Yepes 2-3 Yyaca Bce
Ha4vano nagaTb. YTUNu3aumns namaTty Bbipocna B 4 pasa, KoHTerHepbl ctanun nosutb OOMKIll n
nepesanyckaTbcs, Uptime SLA npocen, MacCoBbI MHUWOEHT.

PaHbLle JVM ncnonbsoBana okono 50% namaTtu koHTenHepa n obenyxusana ~400 notokos. Mocne
pennsa ctano 95-100% n 1600+ coOTBETCTBEHHO.

Mpu aToM heap Bbirnagen HopMasnbHO, 0KoNo Xmx, a pasaysanacb HaTuBHas namMaTtb: ~800 MB ->
3,4-3,6 GB. BuHOBaTbl HECKONbKO 3dPEKTOB, KOTOPbIE B KOHTEMHepax ycunmeatotrca: JVM Havana
co3pgaBaTb HaMHoro 6onblie notokos, OS ctana Bbiaenatb JVM ropasno 6onblue, a pedonTtHbit GC B
JDK 17 po6aBun HaknagHble pacxoapl.

Bcé 310 n3-3a npocrtoro 6ara B JDK, KOTOpbIM Npyn MUrpauum ytawmn 3a cobomn Becb production.
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Single Query Loading. Silver bullet?

[Mpumep
0O
@Test
void should find all() {
Post post = new Post("test-post-title", "test-post-content");

nostRepostitory.save(post);

Post post2 = new Post("test-post-title-2", "test-post-content-2");
postRepostitory.save(post2?);

postRepository.findAlLL();
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Single Query Loading. Silver bullet?

[Mpumep

0@
SELECT "post"."id" AS "i1d", "post"."title" AS "title", "post"."content" AS "content"” FROM "post"

SELECT "comment"."content" AS "content" FROM "comment" WHERE "comment"."post_id" = 7
SELECT "post_photo"."title" AS "title", "post_photo"."content" AS "content"” FROM "post_photo" WHERE

"post_photo"."post_id" = ?

SELECT "comment"."content" AS "content" FROM "comment" WHERE "comment"."post_tid" = 7
SELECT "post_photo"."title" AS "title", "post_photo"."content" AS "content"” FROM "post_photo" WHERE

"post_photo"."post_1d" = 7
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Single Query Loading. Silver bullet?

[Mpumep

SELECT "comment"."content" AS "content" FROM "comment" WHERE "comment"."post_ id" = 7

SELECT "post_photo"."title" AS "title", "post_photo"."content"” AS "content" FROM "post_photo" WHERE
"post_photo"."post_1id" = 7

SELECT "comment"."content" AS "content" FROM "comment" WHERE "comment"."post_id" = 7

SELECT "post_photo"."title" AS "title", "post_photo"."content" AS "content"” FROM "post_photo" WHERE
"post_photo"."post_1d" = 7
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Single Query Loading. Silver bullet?

[Mpumep

SELECT "post"."id" AS "id", "post"."title" AS "title", "post"."content" AS "content" FROM "post"

SELECT "comment"."content" AS "content" FROM "comment" WHERE "comment"."post_ id" = 7
SELECT "post_photo"."title" AS "title", "post_photo"."content” AS "content" FROM "post_photo" WHERE

"post_photo"."post_1id" = 7

SELECT "comment"."content" AS "content" FROM "comment" WHERE "comment"."post_tid" = 7
SELECT "post_photo"."title" AS "title", "post_photo"."content"” AS "content" FROM "post_photo" WHERE

Ilpost_photoll.IIpOSt_.'LdII — ?
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Single Query Loading. Silver bullet?

Kak BK1IoOUYnNTb?

@O0 O
@Bean
jdbcMappingContext() {
= new ();
( )
return

}




Single Query Loading. Silver bullet?

O)XxunpaHve
0O
SELECT
p.1d
p.title,
p.content,

c.content as comment _content,
ph.ti1tle as photo_ttitle,
ph.content as photo_content
FROM post p
LEFT JOIN comment ¢ ON p.id = c.post_1d
LEFT JOIN post_photo ON p.id = ph.post_1d
ORDER BY p.1d
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Single Query Loading. Silver bullet?

PeanbHOCTb

[

SELECT
case when rn_post_1 = rn THEN c_title_4 else end as c_title_4,
case when rn_post_1 = rn THEN c_content_5 else end as c_content_5,
case when rn_post_photo_7 = rn THEN c_title_11 else end as c_title_11,
case when rn_post_photo_7 = rn THEN c_content_12 else end as c_content_12,
key_post_photo_10,
case when rn_comment_14 = rn THEN c_content_18 else end as c_content_18,
key_comment_17,
c_id_3
FROM
(
SELECT
c_title_4,
c_content_5,
rn_post_1,
c_id_3,
c_title_11,
c_content_12,
rn_post_photo_7,
br_post_photo_9,
key_post_photo_10,
c_content_18,
rn_comment_14,
br_comment_16,
key_comment_17,
GREATEST(
COALESCE(rn_post_1, 1),
COALESCE(rn_post_photo_7, 1),
COALESCE(rn_comment_14, 1)
) AS rn
FROM
(
SELECT
1 AS rn_post_1,
1 AS rc_post_2,
"post"."id" AS c_1id_3,
"post"."title" AS c_title_4,
"post"."content" AS c_content_5
FROM
"post"
) t_post_6
LEFT OUTER JOIN (
SELECT
row_number() OVER(
PARTITION BY "post_photo"."post_id"
ORDER BY
"post_photo"."post_id"
) AS rn_post_photo_7,
count(*) OVER(
PARTITION BY "post_photo"."post_id"
) AS rc_post_photo_8,
"post_photo"."post_id" AS br_post_photo_9,
row_number() OVER(
PARTITION BY "post_photo"."post_id"
ORDER BY
"post_photo"."post_id"
) AS key_post_photo_10,
"post_photo"."title" AS c_title_11,
"post_photo"."content" AS c_content_12
FROM
"post_photo"
) t_post_photo_13 ON c_1id_3 = br_post_photo_9
LEFT OUTER JOIN (
SELECT
row_number() OVER(
PARTITION BY "comment"."post_id"
ORDER BY
"comment"."post_1id"
) AS rn_comment_14,
count(*) OVER(PARTITION BY "comment"."post_id") AS rc_comment_15,
"comment"."post_id" AS br_comment_16,
row_number() OVER(
PARTITION BY "comment"."post_id"
ORDER BY
"comment"."post_id"
) AS key_comment_17,
"comment"."content" AS c_content_18
FROM
"comment"
) t_comment_19 ON c_id_3 = br_comment_16
WHERE
(
rn_post_photo_7 = rn_comment_14
OR rn_post_photo_7 IS
OR rn_comment_14 IS
OR (
rn_post_photo_7 > rc_comment_15
AND rn_comment_14 = 1
)
OR (
rn_comment_14 > rc_post_photo_8
AND rn_post_photo_7 =1
)
)
) main
ORDER BY
c_id_3,
rn
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

0O
SELECT
p.1d
p.title,
p.content,

c.content as comment _content,
ph.title as photo_title,
ph.content as photo_content
FROM post p
LEFT JOIN comment ¢ ON p.id = c.post_1d
LEFT JOIN post_photo ON p.id = ph.post_1d
ORDER BY p.1d




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

id

title

content

comment content

photo title

photo_content

[lepBbin NOCT

KOHTEHT NepBoOro
nocra

KOHTEHT NepBOro
KOMMEHTapus

HasBaHue nepBoro
doTo

Ypn Ha nepBoe
doTo

[TlepBbin NOCT

KOHTEHT MepBoro
nocTa

KOHTEHT BTOPOro
KOMMEHTapus

HasBaHue nepBoro
doTo

Ypn Ha nepsoe
doTo

[lepBbin NOCT

KOHTEHT MepBoro
nocTa

KOHTEHT NepBOro
KOMMEHTapus

HasBaHune BTOpOro
doTo

Ypn Ha BTOpoOEe
doTo

[lepBbiv NOCT

KOHTEHT NMepBoro
nocTa

KOHTEHT BTOPOIro
KOMMEHTapus

HasBaHune BTOpOro
doTo

Ypn Ha BTOpoOE
doTo

of



Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

id

title

content

comment_content

photo title

photo_content

[lepBbin NOCT

KOHTEHT NepBOro
nocTta

KOHTEHT NepBOro
KOMMEHTapus

HasBaHue nepBoro
doTo

Yp Ha nepBoe
doTo

[lepBbin NOCT

KOHTEHT NepBOro
nocra

KOHTEHT BTOPOro
KOMMEHTapus

HasBaHue nepBoro
doTo

Ypn Ha nepBoe
doTo

[lepBbIN NOCT

KOHTEHT NepBoOro
nocra

KOHTEHT NepBoOro
KOMMEHTapus

HasBaHue BTOpoOro
doTo

Ypn Ha BTOpoe
doTo

[lepBbiv NOCT

KOHTEHT NepBOro
nocTa

KOHTEHT BTOPOro
KOMMEHTapus

HasBaHne BTOpOro
doTo

Ypn Ha BTOpoe
doTo

58



Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

0O

SELECT
1 AS rn_post_1,
1 AS rc_post_2,
"post"."1d" AS c_1d_3,
"post"."title" AS c_title 4,
"post"."content" AS c_content_5
FROM
"post”
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

rn_post rc_post id title content
1 1 1 [lepBbIi NOCT KOHTEHT NepBOro nocra
1 1 2 BTopowu nocTt KOHTEHT BTOPOro nocTa
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

00

LEFT OUTER JOIN (
SELECT
row_number() OVER(
PARTITION BY "post_photo"."post_1id"
ORDER BY
"post_photo"."post_1id"
) AS rn_post_photo_7,
count(*) OVER(
PARTITION BY "post_photo"."post_1id"
) AS rc_post_photo_8,
"post_photo"."post_id" AS br_post_photo_9,
row_number() OVER(
PARTITION BY "post_photo"."post_1id"
ORDER BY
"post_photo"."post_id"
) AS key_post_photo_10,
"post_photo"."title" AS c_title_11,
"post_photo"."content" AS c_content_12
FROM
"post_photo"
) t_post_photo_13 ON c_1d_3 = br_post_photo_9
LEFT OUTER JOIN (
SELECT
row_number() OVER(
PARTITION BY "comment"."post_id"
ORDER BY
"comment"."post_id"
) AS rn_comment_14,
count(*) OVER(PARTITION BY "comment"."post_id") AS rc_comment_15,
"comment"."post_1id" AS br_comment_16,
row_number() OVER(
PARTITION BY "“comment"."post_1id"
ORDER BY
“comment"."post_1id"
) AS key_comment_17,
"comment"."content" AS c_content 18
FROM
"comment”
) t_comment_ 19 ON c_1id_3 = br_comment 16




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

commen

: : rn_com | rc_com hoto_tit| photo_c
rn_post | rc_post id title content N ~ t conten |rn_photo|rc_photo P -t P -
ment ment : le ontent
TenBLi KOHTEeHT KOHTEHT Ha3BaHun | Ypn Ha
1 1 1 nIcD)c:T NnepBoro 1 2 NnepBoro 1 2 e nepBoe
nocTa KOMMEHT NepBoOro | ooTo
= . | KoHTeHT KOHTEHT HasBaHu | Ypn Ha
epBbIn
1 1 1 HECT nepsoro | 2 2 BTOPOroO 1 2 e nepsoe
nocTa KOMMEHT rnepBoro MOTO
= . | KOHTeHT KOHTEHT HasBaHu | Ypn Ha
epBbIn
1 1 1 HECT nepBoro 1 2 nepBoro 2 2 e BTOpoOEe
nocTa KOMMEHT BTOPOIo MOTO
n _ | KOHTeHT KOHTEHT Ha3BaHu Ypn Ha
epBbIn
1 1 1 I'IE))CT nepBoOro 2 2 BTOPOrIo 2 2 e BTOpoOE
nocTa KOMMEHT BTOPOIo MOTO
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?
XN

WHERE
(

rn_post _photo_ 7 = rn_comment_14
OR rn_post_photo_7 IS

OR rn _comment 14 IS

OR (

rn_post _photo_7 > rc_comment_15
AND rn_comment 14 = 1

)
OR (

rn_comment_14 > rc_post_photo_8
AND rn_post photo 7 =1

63



Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?
XN

WHERE
(

UR rn_post_photo_
OR rn_comment 14 IS
OR (

rn_post_photo_7 > rc_comment_15
AND rn_comment 14 = 1

)
OR (

rn_comment_14 > rc_post_photo_8
AND rn_post_photo 7 =1




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?
XN

WHERE
(

rn_post _photo_ 7 = rn_comment_14
OR rn_post_photo_7 IS

OR rn comment 14 IS

OR (

rn_post_photo_7 > rc_comment_15

AND rn_comment 14 = 1

OR (

rn_comment_14 > rc_post_photo_8
AND rn_post_photo 7 =1
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?
XN

WHERE
(

rn_post _photo_ 7 = rn_comment_14
OR rn_post_photo_7 IS

OR rn_comment 14 IS

OR (

rn_post_photo_7 > rc_comment_15
AND rn_comment 14 = 1

OR (
rn_comment_14 > rc_post_photo_8

AND rn_post_photo 7 =1




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

commen :
: : rn_com | rc_com photo_tit| photo c
rn_post | rc_post id title content t conten rn_photo|rc_photo
ment ment : le ontent
KOHTEHT Ha3BaHwu
. | KOHTEHT Ypn Ha
[lepBbIN nepBOro e
1 1 1 nepBoro 1 2 1 2 nepsoe
NOCT KOMMEHT NnepBoro
nocTa doTO
apus doTO
KOHTEHT HasBaHn
. | KOHTEHT Ypn Ha
[lepBbIn BTOPOro e
1 1 1 NnepBoro 2 2 2 2 BTOpOE
NOCT KOMMEHT BTOPOIro
nocra doTO
apus doTO
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

commen

: : rn_com | rc_com hoto_tit| photo_c
rn_post | rc_post id title content N — t conten |rn_photo|rc_photo P -t P
ment ment : le ontent
KOHTEHT HasBaHwu
. | KOHTEHT Ypn Ha
BTopon NnepBoro e
1 1 2 BTOPOIo 1 2 1 3 nepBoe
NoCT KOMMEHT NnepBOro
nocra dhoTo
apus doTo
KOHTEHT HasBaHu
BTopown KOHTeHT BTOPOIro e ypn Ha
1 1 2 POV eroporo | 2 2 P 2 3 BTOpOe
NoCT KOMMEHT BTOPOro
nocra doTOo
apus doTO
KOHTEHT HasBaHwu
. | KOHTEHT Ypn Ha
BTopon NnepBoro e
1 1 2 BTOPOro 1 2 3 3 TPETbE
NoCT KOMMEHT TPEeTbEero
nocTta doTo
apus dboTO
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

0O

SELECT
c _title 4,
c_content_5,
rn_post_1,
c_id 3,
c _title 11,
c_content_12,
rn_post_photo_7,
br_post_photo_9,
key_post_photo_10,
c_content 18,
rn_comment_ 14,
br_comment 16,
GREATEST (

COALESCE(rn_post_1, 1),

COALESCE(rn_post_photo_7, 1)
COALESCE(rn_comment_14, 1)
) AS rn
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

comme

i i rn com|rc com rn phot | rc phot |\ photo ti photo ¢
m | rn_post|rc_post| id title |content|' - 3 nt cont | P —phot photo_tliphoto_
ment ment (0] (o) tle ontent
ent
KOHTEHT HassaHu
. | KOHTEHT Ypn Ha
[lepBbIN nepBOro e
1 1 1 1 NnepBoro 1 2 1 2 nepBoe
NOCT KOMMEHT nepBoOro
nocTa dboTO
apus dboTO0
KOHTEeHT HasBaHu
[TepBbin KOHTeHT BTOPOro e ypn Ha
2 1 1 1 PBI Y henBoro| 2 2 P 2 2 BTOpOe
NOCT KOMMEHT BTOPOIro
nocTa dboTO
apus dboTO

70




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

comme

i i rn com|rc com rn phot | rc phot |photo ti photo ¢
rn rn_post | rc_post id title |[content| ~ nt_cont P P P -tP N
ment ment o) o) tle ontent
ent
KOHTEHT Ha3BaHu
. | KOHTEHT Ypn Ha
BTopon NnepBoro e
1 1 1 2 BTOPOIo 1 2 1 3 nepBoe
NoOCT KOMMEHT nepBOro
nocTa dboT0
apus dboTOo
KOHTEeHT HasBaHu
BTopon KOHTEHT BTODOIO e Ypn Ha
2 1 1 2 PO eroporo| 2 2 P 2 3 BTOpOe
NOCT KOMMEHT BTOPOro
rnocTa dboTO
apus dboTOo
KOHTEeHT HasBaHu
BTopon KOHTEHT nepBoro e Ypn Ha
3 1 1 2 POV eroporo | 1 2 P 3 3 TPeTbe
NOCT KOMMEHT TpeTber
nocTa dboTO
apus o hboTO

/1




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

0@

SELECT
case
case
case
case w

= = Z

nen
nen
nen

nen

rn_post 1 = rn THEN c_title_4 else
rn_post_1 = rn THEN c_content_5 else

rn_post_photo_7
rn_post _photo_7

key post _photo_ 10,
case when rn comment 14 = rn THEN c content 18 else
key_comment_17,

c 1d 3

rn THEN c title 11 else
rn THEN c content 12 else

end as c_title 4,
end as c_content 5,

end as c_title 11,
end as c_content_12,

end as c_content 18,




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

id

title

content

comment_content

photo _title

photo_content

[lepBbin NOCT

KOHTEHT MepBoro
nocTa

KOHTEHT NepBOro
KOMMEHTapus

HasBaHue nepBoro
doTo

Ypn Ha nepsoe
doTo

KOHTEHT BTOPOro
KOMMEHTapus

HasBaHne BTOpOro
doTOo

Ypn Ha BTOpOE
doTo
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

id title content comment_content photo_title photo_content
y KOHTeHT BTOporo | KoHTeHT nepBoro | HaszeaHue nepBoro | YpJi Ha nepBoe
2 BTopon nocT
nocTa KOMMEHTapus doTo doTo
5 KOHTEHT BTOpOro | HassaHwme BToporo | Ypn Ha BTOpoe
KOMMEHTapus doTo doTo
5 HasBaHue TpeTbero| Ypn Ha TPeTbe

POTO

POTO




Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

id 2 2 2

title BTopown nocTt

KOHTEHT BTOPOro
nocTa

content

comment_conte| KoHTeHT nepBoro | KOHTEHT BTOpPOro

nt KOMMeEHTapu4 KOMMEHTapu4
photo_title HasBaHne nepBoro |HassaHme BTOpPOro HasBaHune
- doTo doTo TpeTbero oTo
Ypn Ha nepBoe Ypn Ha BTOpoe Ypn Ha TPETbE

photo_content
doTo dhoTO dboTo
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Single Query Loading. Silver bullet?

[ToyeMy >X3Hb TaKas )xectokas?

id > > D Post

title BTopown nocTt »

KOHTEHT BTOPOro
content title
nocra

comment_conte| KoHTeHT nepBoro | KOHTEHT BTOpPOro content

nt KOMMeEHTapu4 KOMMEHTapu4
photo_title HasBaHne nepBoro |HassaHme BTOpPOro Ha3BaHue ST e
- doTo doTo TPETLENO POTO
title
Ypn Ha nepBoe Ypn Ha BTOpoe Ypn Ha TPETbE ohotos

photo_content

(POTO POTO POTO content




Single Query Loading. Silver bullet?

[Touemy XN3Hb TaKas XXecTokasa?

 MoO>XHO caenaTtb He iIn-memory opdceT narmHauuto (B otnnmdmm ot Hibernate)

[7



Single Query Loading. Silver bullet?

[Touemy XN3Hb TaKas XXecTokasa?

 MoO>XHO caenaTtb He iIn-memory opdceT narmHauuto (B otnnmdmm ot Hibernate)

0@

SELECT
1 AS rn_post_1,
1 AS rc_post_2,
"post"."1d" AS c_1id_3,
"post"."title" AS c_title 4,
"post"."content" AS c_content_5
FROM
"post”
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Single Query Loading. Silver bullet?

[Touemy XN3Hb TaKas XXecTokasa?

 MO)XHO caenaTtb He In-memory opdceT narmHauuto (B otimdmm ot Hibernate

SELECT
case when rn_post_1 = rn THEN c_title_4 else end as c_title_4,
case when rn_post_1 = rn THEN c_content_5 else end as c_content_5,
case when rn_post_photo_7 = rn THEN c_title_11 else end as c_title_11,
case when rn_post_photo_7 = rn THEN c_content_12 else end as c_content_12,
key_post_photo_10,
case when rn_comment_14 = rn THEN c_content_18 else end as c_content_18,
key_comment_17,
c_id_3
FROM
(
SELECT
c_title_4,
c_content_5,
rn_post_1,
c_id_3,
c_title_11,

c_content_12,
rn_post_photo_7,
br_post_photo_9,
key_post_photo_10,
c_content_18,
rn_comment_14,
br_comment_16,
key_comment_17,
GREATEST(

COALESCE(rn_post_1, 1),
COALESCE(rn_post_photo_7, 1),
COALESCE( rn_comment_14, 1)
) AS rn
FROM
— p _)
IER
SELECT
row_number() OVER( —
PARTITION BY "post_photo"."post_id"
ORDER BY e ,

"post_photo"."post_id"
) AS rn_post_photo_7,
count(*) OVER(

. .
PARTITION BY "post_photo"."post_id" l I I I l I I I
) AS rc_post_photo_8,
“post_photo"."post_id" AS br_post_photo_9,
row_number () OVER( ] ,
—_ —

PARTITION BY "post_photo"."post_id"
ORDER BY
"post_photo"."post_id"

) AS key_post_photo_10, L ]
"post_photo"."title" AS c_title_ 11, l I I I l I l l
"post_photo"."content" AS c_content_12
FROM
"post_photo" . ,
— —

) t_post_photo_13 ON c_id_3 = br_post_photo_9
LEFT OUTER JOIN (
SELECT
row_number () OVER( l I

T post"."content” AS c_content_5

) AS rn_comment_14,
count(*) OVER(PARTITION BY "comment"."post_id") AS rc_comment_15,
“comment"."post_id" AS br_comment_16,

row_number() OVER(
PARTITION BY "comment"."post_id"
ORDER BY
“comment”."post_id"

) AS key_comment_17,
“comment"."content" AS c_content_18
FROM
"comment"
) t_comment_19 ON c_id_3 = br_comment_16 l I

WHERE
(
rn_post_photo_7 = rn_comment_14

OR rn_post_photo_7 IS
OR rn_comment_14 IS
OR (
rn_post_photo_7 > rc_comment_15
AND rn_comment_14 = 1
)
OR (
rn_comment_14 > rc_post_photo_8
AND rn_post_photo_7 = 1
)
)
) main
ORDER BY
c_id_3,

SELECT
1 AS rn_post_1,
1 AS rc_post_2,
"post"."id" AS c_id_3,
"post"."title" AS c_title_4,
"post"."content" AS c_content_5
FROM
“post"”




Single Query Loading. Silver bullet?

[Touemy XN3Hb TaKas XXecTokasa?

 MO)XHO caenaTtb He In-memory opdceT narmHauuto (B otimdmm ot Hibernate

eoe

SELECT
case when rn_post_1 = rn THEN c_title_4 else end as c_title_4,
case when rn_post_1 = rn THEN c_content_5 else end as c_content_5,
case when rn_post_photo_7 = rn THEN c_title_11 else end as c_title_11,
case when rn_post_photo_7 = rn THEN c_content_12 else end as c_content_12,
key_post_photo_10,
case when rn_comment_14 = rn THEN c_content_18 else end as c_content_18,

key_comment_17,

c_id_3
FROM
(
SELECT
c_title_4,

c_content_5,
rn_post_1,
c_id_3,
c_title_11,
c_content_12,
rn_post_photo_7,
br_post_photo_9,
key_post_photo_10,
c_content_18,
rn_comment_14,
br_comment_16,

key_comment_17,
GREATEST(
COALESCE(rn_post_1, 1),
COALESCE(rn_post_photo_7, 1),
COALESCE( rn_comment_14, 1)
) AS rn
FROM
1 AS POS 1,
C_pos :
row_number() OVER(
PARTITION BY "post_photo"."post_id" " "
ORDER BY
"post_photo"."post_id" I I I I I I l l
) AS rn_post_photo_7,
count(*) OVER( ® ,

PARTITION BY “post_photo".“post_id"
) AS rc_post_photo_8,
“post_photo"."post_id" AS br_post_photo_9,

. L
e "post"."title" AS c_title 4
ORDER BY
"post_photo"."post_id" [ ] ’
— —

SELECT
1 AS rn_post_1,
1 AS rc_post_2,
"post"."id" AS c_id_3,
"post"."title" AS c_title_4,
"post"."content" AS c_content_5
FROM
“post"

IER
SELECT

) AS key_post_photo_10,
"post_photo"."title" AS c_title_ 11,

"post_photo"."content" AS c_content_12

g R "post"."content” AS c_content_5

SELECT
row_number () OVER(
PARTITION BY "comment"."post_id"

ORDER BY
“comment"."post_id"
) AS rn_comment_14,
count(*) OVER(PARTITION BY "comment"."post_id") AS rc_comment_15,

“comment"."post_id" AS br_comment_16,
row_number() OVER(
PARTITION BY "comment"."post_id"
ORDER BY
“comment”."post_id"
) AS key_comment_17,
“comment"."content" AS c_content_18
FROM
"comment"
) t_comment_19 ON c_id_3 = br_comment_16

WHERE
(
rn_post_photo_7 = rn_comment_14
OR rn_post_photo_7 IS

OR rn_comment_14 IS
OR (
rn_post_photo_7 > rc_comment_15
AND rn_comment_14 = 1
)
OR (
rn_comment_14 > rc_post_photo_8
AND rn_post_photo_7 = 1
)
)
) main
ORDER BY
c_id_3,




Single Query Loading. Silver bullet?

[Touemy XN3Hb TaKas XXecTokasa?

 MoO>XHO caenaTtb He iIn-memory opdceT narmHauuto (B otnnmdmm ot Hibernate)

 PelwaeTt npobnemy aekapTtoBa npounsseneHus (B otnnymm ot Hibernate)




Single Query Loading. Silver bullet?

[Touemy XN3Hb TaKas XXecTokasa?

 MoO>XHO caenaTtb He iIn-memory opdceT narmHauuto (B otnnmdmm ot Hibernate)
 PelwaeTt npobnemy aekapTtoBa npounsseneHus (B otnnymm ot Hibernate)
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Single Query Loading. Silver bullet?

[Touemy XN3Hb TaKas XXecTokasa?

 MoO>XHO caenaTtb He iIn-memory opdceT narmHauuto (B otnnmdmm ot Hibernate)
 PelwaeTt npobnemy aekapTtoBa npounsseneHus (B otnnymm ot Hibernate)
 ORM TO4YHO 3HaeT raoe KoH4YaeTcss OgMH NOCT U HAYMHAETCA OPYyrou

e N BCce 31O 6e3 noTepb no nepcdopmaHcy
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Single Query Loading. Silver bullet?

YTtOo caoenaTtb HeNnb34?

AuthorAggregate\

id
title
content
uthor_id
¢
post_id
@C mmmmm t
content
post_id
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Single Query Loading. Silver bullet?

UTtO caenatb HeNnb3a?

 PoguTtenbckunn arrperat gomkeH He ncnonb3oBaTtb AggregateReference nnu
Embedded entity
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Single Query Loading. Silver bullet?

UTtO caenatb HeNnb3a?

 PoguTtenbckunn arrperat gomkeH He ncnonb3oBaTtb AggregateReference nnu
Embedded entity

o NMunanekT 6a3bl gaHHbIX OOJIXKEH noaaep>XuBaTb OKOHHbIE PYHKL NN

 PaboTaet Tonbko anga find metonos B CrudRepository. He nopgnep>xnBaeT
derived queries n annotated queries
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B yem npob6nema string-based property references?

e HeTy Banupaumn npm KOMNUAALMM
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Type-Safe Property Paths

B yem npob6nema string-based property references?

e HeTy Banupaumn npm KOMNUAALMM

e Ybusaetca TynuHr ot IDE




Type-Safe Property Paths

B yem npo6nema ‘Metamodel-based’ pewueHnin?

@Generated(value = "org.hibernate. jpamodelgen.JPAMetaModelEnti1tyProcessor")
@StaticMetamodel(Student.class)
public abstract class Student_ {

public static volatile SingularAttribute<Student, String> firstName;
public static volatile SingularAttribute<Student, String> lastName;
public static volatile SingularAttribute<Student, Integer> 1id;
public static volatile SingularAttribute<Student, Integer> gradYear;

public static final String FIRST_NAME = "firstName";
public static final String LAST_NAME = "lastName";
public static final String ID = "i1d";

public static final String GRAD_YEAR = "gradYear";




Type-Safe Property Paths

B yem npo6nema ‘Metamodel-based’ pewueHnin?

* [ eHepupytoTCHa B buna-tanme
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B yem npo6nema ‘Metamodel-based’ pewueHnin?
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 MeTtamopgenu paboTaloT TOIbKO B OrpaHNYEeHHOM KOHTEKCTEe




Type-Safe Property Paths

B yem npo6nema ‘Metamodel-based’ pewueHnin?

* [ eHepupytoTCHa B buna-tanme
« MeTamopgenn paboTatoT TO/IbKO B OrpaHN4YeHHOM KOHTEKCTE

 He no3sonatoT coenatb type-safe nested path
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Type-Safe Property Paths

B yem npo6nema ‘Metamodel-based’ pewueHnin?

* [ eHepupytoTCHa B buna-tanme
« MeTamopgenn paboTatoT TO/IbKO B OrpaHN4YeHHOM KOHTEKCTE
 He no3sonatoT coenatb type-safe nested path

B 3aBucumocTu ot IDE paboTta c generated sources MOXET oT/indaTbCs Mo
dev experience




Type-Safe Property Paths

O ® O work v < spring.io

10

* SOring Why Spring v Learn v  Projects v

Spring Blog

Spring Data 2026.0.0-M1 released

RELEASES | MARK PALUCH | FEBRUARY 13, 2026 | 1 MIN READ | 0 COMMENTS

Resources v

On behalf of the team and everyone who has contributed, I'm delighted to announce the first milestone of the

2026.0.0 release train.

Support for Type-Safe Property Paths

We now support type-safe property paths and property references as initiative to reduce the need for stringly-

typed programming when referring to properties within an entity.

Java variants:

PropertyPath.from("name", Person.class) // existing String-based API
PropertyPath.of(Person::getName) // type-safe property reference expression

PropertyPath.from("address.country", Person.class) // existing nested path API

COPY

PropertyPath.of(Person: :getAddress).then(Address: :getCountry) // type-safe composed path expre

PropertyReference.of(Secret: :getSecret)

m Kotlin variants:

Display a menu

Community v  Enterprise v @

RSS feeds v

Get the Spring
newsletter

Stay connected with the
Spring newsletter

SUBSCRIBE
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Scrolling AP
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Scrolling APIL. 4YTo 31O BOOOLLe Takoe?

Offset
O O
("Doe", : ());
do {
for ( : ) {
s
if : () || : ()) {
break;
s
= : ("Doe ( () - 1))
} while (! : ());
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Scrolling APIL. 4YTo 31O BOOOLLe Takoe?

Keyset
0O
nterface UserRepostitory extends < , Long> {
(String : )5
}
(
("Doe' ))
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Scrolling API. Tekyuiee cocTosiHue

Peannsauus

O ® ) v 4 github.com ¢ 2 © & r-g' (I] +
= O spring-projects / spring-data-relational Q  Type (/] to search >_ + - GO 1 8 &8 @

<> Code () Issues 163 I Pull requests 12 (® Actions [ wiki @ Security [~ Insights

FEATURE: Window Scrolling AP| (Offset/Keyset pagination) [Spring Data
JDBC] #2149

9Nl LM chrshnv wants to merge 8 commits into spring-projects:main from chrshnv:imain 0

Edit {>Code ~

L)) Conversation 4 -o- Commits 8 [Fl Checks 1 Files changed 8 +716 -214 se82
@ chrshnv commented on Oct 6, 2025 - edited ~ Reviewers
No reviews
This PR introduces an implementation of Window Scrolling API for Spring Data JDBC, providing efficient, index-friendly Still in progress? Convert to draft

pagination over ordered datasets.
Unlike traditional offset pagination, the new API uses keyset (window) navigation, which enables constant-time
performance even on large tables. Assignees

No one assigned

Example query:

Labels

type: enhancement
WHERE ("DUMMY_ENTITY"."ID_PROP" >= :id_prop AND ("DUMMY_ENTITY"."ID_PROP" > :id_propl OR ("DUMMY_I LD Y

Projects

©@ #1

None yet

Milestone

(O @ spring-projects-issues added the status: waiting-for-triage label on Oct 6, 2025 No milestone

Display a menu for “https://github.com/spring-projects/spring-data-relational/pull/2149/changes”

102



Scrolling API. Tekyuiee cocTosiHue

OrpaHnyeHuns n ocCo60EeHHOCTHU

e [lonsa Bxopawme B ScrollPosition gon>XHbl ObITb ABHO OTCOPTUPOBAHbI

103



Scrolling API. Tekyuiee cocTosiHue

OrpaHnyeHuns n ocCo60EeHHOCTHU

e [lonsa Bxopawme B ScrollPosition gon>XHbl ObITb ABHO OTCOPTUPOBAHbI

 Ecnn kakoe-nmnbo n3 nonen - null, Knpaertca exception




Scrolling API. Tekyuiee cocTosiHue

OrpaHnyeHuns n ocCo60EeHHOCTHU

e [lonsa Bxopawme B ScrollPosition gon>XHbl ObITb ABHO OTCOPTUPOBAHbI
 Ecnu kakoe-nmnbo 13 nonen - null, Kngaetca exception

 MoXeT ObITb pa3Hasi COPTUPOBKA HA pa3HbIX NONAX
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Scrolling API. Tekyuiee cocTosiHue

Kakoun kBepu Ha Bbixoae?

0@

WHERE (
"DUMMY_ENTITY"."ID_PROP" >= :1d_prop
AND (

"DUMMY_ENTITY"."ID_PROP" > :1d_propl
OR (

"DUMMY_ENTITY"."POINT_IN_TIME" > :point_in_time
)

)
) ORDER BY "DUMMY_ENTITY"."ID_PROP" ASC, "DUMMY_ENTITY"."POINT_IN_TIME" ASC LIMIT 50
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Scrolling API. Tekyuiee cocTosiHue

Kakoun kBepu Ha Bbixoae?

WHERE ("DUMMY_ENTITY"."ID_PROP", "DUMMY_ENTITY"."POINT_IN_TIME") > (:1d_prop, :point_in_time)
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Scrolling API. Tekyuiee cocTosiHue

Kakoun kBepu Ha Bbixoae B Spring Data Jpa?

@00

WHERE

del 0.1d>

OR del 0. 1d=

AND del O0.pouint_in_tuime>
ORDER BY

del 0. 1d

del 0.point_uin_time
LIMIT 50
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Spring Data Jdbc > Spring Data Jpa?

Actual time(mc) Ha 3anpoc (MeHbLue - nyJlue).

0 22.5 45 67.5 90

3enéHoe - Spring Data Jpa, cuHee - Spring Data Jdbc
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Spring Data Jdbc > Spring Data Jpa?

Actual time(mc) Ha 3anpoc (MeHbLue - nyJlue).

h
.

0 22.5 45 67.5 90

3enéHoe - Spring Data Jpa, cuHee - Spring Data Jdbc

110



Spring Data Jdbc > Spring Data Jpa?

Actual time(mc) Ha 3anpoc (MeHbLue - nyJlue).

actual time=0.153..0.179 rows=50.00 loops="

actual time=83.457..83.465 rows=50.00 loops="




Scrolling APL. Spring Data Jdbc > Spring Data Jpa?

©O @R b+ O

0

O O ) v < © youtube.com

» YouTube RU keyset n offset narnHaums

Notepad
select b

from Book b

where
b.createdAt > :createdAt

or (b.createdAt = :createdAt and b.id > :id)

order by
b.rating, b.1id

select b
from Book b

where
Unbs n ®épop Ca3zoHOBbI
b.createdAt = :createdAt

and (b.createdAt > :createdAt or b.id > :id)

order by
b.createdAt, b.id

> ¢ @7‘!%??& % CBEP SIHoeKc ”55@ =

Unba Ca3zoHoB u Pepop CasoHoB — Offset u keyset: nouém naruHauusa gnsa npogakiueHa?

@ JPoint, Joker n JUG ru — Java-KoHpepeHuuu IQ\ v b 334 q;. F> Share D Save

57.5K subscribers
—_— Bnagumup CutHukoB — B-Tree

Display a menu
1HALLRNAOVALL D ﬁaaav PNALILILIV LI

All From your search From JPoint, Joker u . >




Scrolling APL. Spring Data Jdbc > Spring Data Jpa?

[m]y _-1:, -0
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* |
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[m] = !

https://www.youtube.com/watch?v=wich9ox1wwM 113




Scrolling API. Pull request

https://github.com/spring-projects/spring-data-relational/pull/2149




BbiBOAbI

* icnonb3ynte AOT penosntopun
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BbiBOAbI

* icnonb3ynte AOT penosntopun

 KOMMO3UTHbIE KJTHOUYWN BCE €Lle HYy>KaarkTca B puKcax
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BbiBOAbI

* icnonb3ynte AOT penosntopun
 KOMMO3UTHbIE KJTHOUYWN BCE €Lle HYy>KaarkTca B puKcax

* Single Query Loading B Spring Data Jdbc nmeeTt yHuKanbHyto peanmsaymnio
NOCTaTOYHO MHTEPECHO DUKCUT Npobnembl KoTopble He pukenT Hibernate
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BbiBOAbI

* icnonb3ynte AOT penosntopun
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NOCTaTOYHO MHTEPECHO DUKCUT Npobnembl KoTopble He pukenT Hibernate

* N+1 cywecTtByeT He TonbKo B Hibernate))0)))

e Type-Safe Property Paths pelwiatoT npobnembl dev experience KOTopble eCTb
Y aHaJIOMMYHbIX PELIEHNIA

119



BbiBOAbI

* icnonb3ynte AOT penosntopun
 KOMMO3UTHbIE KJTHOUYWN BCE €Lle HYy>KaarkTca B puKcax

* Single Query Loading B Spring Data Jdbc nmeeTt yHuKanbHyto peanmsaymnio
NOCTaTOYHO MHTEPECHO DUKCUT Npobnembl KoTopble He pukenT Hibernate

* N+1 cywecTtByeT He TonbKo B Hibernate))0)))

e Type-Safe Property Paths pelwiatoT npobnembl dev experience KOTopble eCTb
Y aHaJIOMMYHbIX PELIEHNIA

 Peanunsauyusa Scrolling APl gpna Spring Data Jdbc Ha gaHHbIN MOMEHT HAMHOIO
nyyiwie no nepdgpopmaHcy 4yem anga Spring Data Jpa
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Scrolling API. Pull request

https://github.com/spring-projects/spring-data-relational/pull/2149




