I'- : 7{“.
MupcauTos lpuropui

HNIMK-UHPopmaLUnoHHbIe
TEXHONOrMm



> O cebe

OnbIT pa3paboTku ¢ 2014 roaa. MNMucan Ha ABAP, JavaScript, C#

B Java mupe ¢ 2019 roga
Teamlead Java B H/IMK-UHdOpMaLUMOHHbIE TEXHONOTUMN

JTlobat0 anropnuTMbl U BONPOCHI NPOU3BOAUTENBHOCTH

https://habr.com/ru/users/gligor/  https://www.linkedin.com/in/volan/

Mpodunnb Ha Xabp Mpodunb Ha linkedin


https://habr.com/ru/users/gligor/
https://www.linkedin.com/in/volan/

> HNIMK-UT - exoaut 8 TPYNNY HAMK

20 aff

npeanpuATUN fawna (O o ¥
B 7 cTpaHax mupa Benbrua 2 < 8O ¢
00
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v ®
o PanLnA WUtanua
-l./IHp,Mﬂ

TON-25

cpegu npoussoautenen

CTanu B mupe Cranb pynnbl H/IMK ucnonb3yetca B 3HaKOBbIX MPOEKTaX MMPOBOTro YPOBHA

50,8 TbIC.

Bonbuwoii appoHHbIii JneKTpo- KOHCTPYKUMM 3aaHNMi

COTPYAHUKOB KOnnaiine BeTpo-
Aep 3NEKTPOCTaHLMM asTomo6unm 1 COOPYIKEHMIH



> HAIMK-UT: undpposaa metannyprusa

IT pna ynpaBaeHusa NnpousBoACcTBOM, PUHAHCOBDIX, IOTMCTUYECKMUX,

KaApoBbiX U APYINUX CUCTEM MO NPOMDbIW/ZIEHHbIM CTaHAAPTaM

=] >300 == >500

o6bem noptdena UT MHPOPMALMOHHBIX
NPOEKTOB/NPOAYKTOB cucTem
COTPyAHWKOB ‘mnbann no IT-
NT-dyHKLMK KOMNeTeHLMAM

CoBpeMeHHbIN CTeK, cobcTBeHHanA undposaa naatpopma 1 paspaboTka
Kak No NpoAyKTOBOM, TaK M MO NPOEKTHOM 1 rMbpuaHOM MeToA0/1I0MMAM

MPOPUJIbHbLIE
CNEUMANTUCTDI

ANA BCex 3Tanos
co3paHmna UT-npoayKToB:

busHec- u cnctemHble
dHaJIMTUKN

||@

MHoroypoBHeBas
apxXuTeKTypa

~
~
Vq

Pa3paboTumnku
Data Science

QA-nHXKeHepbl

o 8 A

DevOps/SRE



> NMnaH

[MocTaHOBKa Npobnembl
\ GraphQL
Spring Data REST
. Obwmni noaxon,
w1 Tpadbl B Spring Data JPA n ux orpaHmnyeHun

@ https://github.com/Cosium/spring-data-jpa-entity-graph

“
Ty OnucaHue NPOMEeXKyTOYHOrO C/10S KOHBEPTaLWK

My G

¢ CoefiMHeHVe Bce B €MHYIO LLEMNOYKy OT 3anpoca A0 BblAauM AaHHbIX
-
& Mpobnembl

513 [A0Cbl U MUHYCbI peLleHuns


https://github.com/Cosium/spring-data-jpa-entity-graph

> Murpauyua cucrtembl

OData Ul
freamwork

|
ODATA

\_A“ Open Data Protocol

m Apache Olingo
=1
=X

Sbata-Ul

.
o
o «—> 3
=
(]
;:_



> OData cMHTaKcuc

—+{ Scheme +{ Host -] SewiceF&uut]—T-{ ResourcePath QueryOptions |7—>

https://services.odata.org/0OData/0OData.svc

. J
T

service root URL

https://services.odata.org/OData/OData.svc/Category(1)/Products?$top=2&$orderby-name
L J L J L J
RS RS RS
service root URL resource path query options




> OData

https://services.odata.org/OData/OData.svc/Categories?Sformat=json

{
"odata.metadata":"https://services.odata.org/OData/OData.svc/SmetadatattCategories",
"value":[{

"ID":0,
"Name":"Food"
b o
"ID":1,
"Name":"Beverages”
b o
"ID":2,
"Name":"Electronics”
]
}

- Open Data Protocol


https://services.odata.org/OData/OData.svc/Categories?$format=json

> OData Sexpand

https://services.odata.org/OData/OData.svc/Categories(0)?Sexpand=Products&Sformat=json
{

"odata.metadata":"https://services.odata.org/OData/OData.svc/SmetadatattCategories/ @Element",
"Products":[{
"ID":0,
"Name":"Bread",
"Description":"Whole grain bread",
"ReleaseDate":"1992-01-01T00:00:00",
"DiscontinuedDate":nu//,
"Rating":4,
"Price":2.5
[
"ID":0,
"Name":"Food"

) - Open Data Protocol


https://services.odata.org/OData/OData.svc/Categories(0)?$expand=Products&$format=json

> Moxxet GraphQL?

Cepsuc https://countries.trevorblades.com

BapuaHTbl 3anpoca:
e Get 3anpoc, napameTp query={ countries(filter: {code: {eq: "AO"}}) { code name }}
* Post 3anpoc, Teno 3anpoca query { countries(filter: {code: {eq: "A0"}}) { code name }}

{
"data": {
"countries": [
{
"code": "AQ",
"name": "Angola"
}
]
}


https://countries.trevorblades.com/

> Mbl Ha pacnyTbe

— - — — _ N —

///// / Apantauma KnneHTa/mexKcepBUCHOE
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CBoe pewleHme Ha

o penusa Spring GraphQL octaBanocb ~3 mecaua
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> A uto co Spring?

Spring
HATEOAS

Spring
Web MVC




> Spring Data REST

@Entity
public class Person {

@Id
@GeneratedValue

private Long id;

private String firstName, lastName;

@OneToOne
private Address address;

public interface PersonRepository
extends CrudRepository<Person, Long> {}

public interface AddressRepository
extends CrudRepository<Address, Long> {}



> Spring Data REST

"firstName":"Frodo",
"lastName":"Baggins",

" links":{
"self":{
"href":http://localhost:8080/persons/1
b
"address":{
"href":http://localhost:8080/persons/1/address
}


http://localhost:8080/persons/1
http://localhost:8080/persons/1/address

> Spring Data REST

Ybupaem penosmtopun y Address

{

"firstName":"Frodo",
"lastName":"Baggins",
"address":{

"street":"Bag End",

"state":"The Shire",

"country":"Middle Earth”
#
" links":{

"self":{

"href":http://localhost:8080/persons/1

}


http://localhost:8080/persons/1

> Spring Data REST - mpoexknun

A ecnu He XOoTUM BKAto4YaTb address?

@Projection(name = "noAddresses”, types = { Person.class })
interface NoAddresses {

String getFirstName();

String getLastName();
}

localhost:8080/persons/1?projection=noAddresses



http://localhost:8080/persons/1?projection=noAddresses

> Spring Data REST

+ bricTpoe paszBopaunBanue API

- HpOGKI_II/II/I MOKHO HUCKATb, HO HAJA0 3HATh Ha3BaHUA



> MOXXHO 2in pewnTb 33434y ¢ ucnonb3osaHuem Spring Data JPA?
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https://github.com/Volan/expandconverter



https://github.com/Volan/expandconverter

> OuepTm npumep

|

DeliveryType

Order
id
person_id
J’ W
OrderPosition Person
id id id
count firstName type
lastName
W
ltem Address
id id
description location

W

W

Category Producer
id id
description name l
Country
id
name




> Spring Data JPA — umeHoBaHHble rpadbl

@Entity

@NamedEntityGraph(name = "Person.address”,
attributeNodes = @NamedAttributeNode("address")

)

public class Person { o _ .
public interface PersonRepository extends CrudRepository<Person,

@ld Long> {

@GeneratedValue

private Long id; @EntityGraph(value = "Person.address")

Person findByFirstName(String firstName);

private String firstName, lastName;
@EntityGraph(attributePaths = {"address"})

@OneToOne Person findByLastName(String lastName);
private Address address;



> Spring Data JPA noKa cTaTU4HO




> JSR 338: Java Persistence API, Version 2.1

https://edelivery.oracle.com/otn-pub/jcp/persistence-2 1-fr-eval-spec/JavaPersistence.pdf

Entity Graphs:
e 3.7 Entity Graphs — nHrepdemncbl, npuHUMNbI PabOTbI
 10.3 EntityGraph Annotations — aHHOTaUMK

CratuKa AnHamuka
 NamedEntityGraph * EntityGraph
 NamedAttributeNode e AttributeNode

 NamedSubgraph e Subgraph



https://edelivery.oracle.com/otn-pub/jcp/persistence-2_1-fr-eval-spec/JavaPersistence.pdf

> https://github.com/Cosium/spring-data-jpa-entity-graph

Making JPA great again


https://github.com/Cosium/spring-data-jpa-entity-graph

> CoBmecTumocTb co Spring Data JPA

https://github.com/Cosium/spring-data-jpa-entity-graph?tab=readme-ov-filetcompatibility-matrix

Spring Data JPA EntityGraph coBmectnma c Spring Data JPA HaunHaa ¢ Bepcum 1.10.x

[TOMHMM NPO MUTPaLMIO C javax Ha jakarta B Spring 6.


https://github.com/Cosium/spring-data-jpa-entity-graph?tab=readme-ov-file#compatibility-matrix

> JobaBnsem AMHaMU3Ma

<dependency>
<groupld>com.cosium.spring.data</groupld>
<artifactld>spring-data-jpa-entity-graph</artifactld>
<version>S{spring-data-jpa-entity-graph.version}</version>
</dependency>



> AlobaBnaem AgMHaMmM3ma

<dependency>
<groupld>com.cosium.spring.data</groupld>
<artifactld>spring-data-jpa-entity-graph</artifactld>
<version>S{spring-data-jpa-entity-graph.version}</version>
</dependency>

@EnablelpaRepositories(repositoryFactoryBeanClass = EntityGraphJpaRepositoryFactoryBean.class)



> AlobaBnaem AgMHaMmM3ma

<dependency>
<groupld>com.cosium.spring.data</groupld>
<artifactld>spring-data-jpa-entity-graph</artifactld>
<version>S{spring-data-jpa-entity-graph.version}</version>
</dependency>

@EnablelpaRepositories(repositoryFactoryBeanClass = EntityGraphJpaRepositoryFactoryBean.class)

@Repository

public interface OrderRepository extends EntityGraphPagingAndSortingRepository<Order, Long> {
}






> A 4YTO BHYTpHU?

EntityGraphJpaRepositoryFactoryBean

Cospaer

|

EntityGraphJpaRepositoryFactory

/ CozpgaeT ¢abpury ona metTonoe

[obasnaet post npoueccop

Lobasnsaet post npoueccop

DefaultEntityGraphMethods. INSTANCE

EntityGraphQueryHintCandidates.createPostProcessor

O6paboTka BbI30OBa
metoaa defaultEntityGraph() - ectb y Bcex
penosutopues. defaultEntityGraph
NPUMEepPAETCA N0 YMONYAHUIO KO BCEM
MeTogaM, eCNu ABHO He nepedaTte rpad

!

EntityGraph.buildQueryHint() (us
6bubnnoteku cosium)

Copepur jakarta.persistence.EntityGraph

EntityGraphAwarelpaQueryMethodFactory

[enerpyeT coznaHmne KacTOMHbIX MeTogoe ¢ EntityGraph

PersistenceProvider.fromEntityManager

[na Hibernate (ectb u apyrue)

HibernateUtils.getHibernateQuery




> NMpoBepaem

@Entity

@Getter

@Table(name = "orders")
@NoArgsConstructor

public class Order {

@Id
@GeneratedValue(strategy = IDENTITY)
private Long id;

@0OneToOne(fetch = FetchType.LAZY)
@JoinColumn(name = "person_id", referencedColumnName = "id")
private Person person;

@OneToMany(fetch = FetchType.LAZY, mappedBy = "order")
private List<OrderPosition> positions;



> NMpoBepaem

Page<Order> users = orderRepository.findAll(Pageable.ofSize(10));

Hibernate: select o1_0.id,01_0O.person_id from orders o1 0 offset ? rows fetch first ? rows only
Hibernate: select count(ol1_0.id) from orders o1 0



> NMpoBepaem

Page<Order> users = orderRepository.findAll(Pageable.ofSize(10));

Hibernate: select o1_0.id,01_0O.person_id from orders o1 0 offset ? rows fetch first ? rows only
Hibernate: select count(ol1_0.id) from orders o1 0

Page<Order> users = orderRepository.findAll(Pageable.ofSize(10),
DynamicEntityGraph.loading(List.of("person")));

Hibernate: select 01_0.id,p1_0.id,p1_0O.address_id,p1_O.first_name,pl_0.last_name from orders
0l O left join persons p1_0on pl _0.id=o1_O.person_id offset ? rows fetch first ? rows only
Hibernate: select count(ol_0.id) from orders o1 _0



> NMpoBepaem

Page<Order> users = orderRepository.findAll(Pageable.ofSize(10));

Hibernate: select o1_0.id,01_0O.person_id from orders o1 0 offset ? rows fetch first ? rows only
Hibernate: select count(ol1_0.id) from orders o1 0

Page<Order> users = orderRepository.findAll(Pageable.ofSize(10),
DynamicEntityGraph.loading(List.of("person")));

Hibernate: select 01_0.id,p1_0.id,p1_0O.address_id,p1_O.first_name,pl_0.last_name from orders
0l O left join persons p1_0on pl _0.id=o1_O.person_id offset ? rows fetch first ? rows only
Hibernate: select count(ol_0.id) from orders o1 _0

Page<Order> users = orderRepository.findAll(Pageable.ofSize(10),
DynamicEntityGraph.loading(List.of("person.address")));

Hibernate: select o1_0.id,p1 0.id,al_0.id,al O.location,pl_O0.first name,pl O.last name from
orders o1 O left join persons p1 0 on pl 0.id=0l1 0.person_id left join addresses al_0 on

al 0.id=p1_0.address_id offset ? rows fetch first ? rows only

Hibernate: select count(ol_0.id) from orders o1 _0



> Ha atane BbIGOpKM AdHHbIX TpEGOBaHMﬂ PAaCKPbITUA OaHHDbIX YYUTbIBAEM
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> UTo ponKeH genatb KOHBepTEp?

public class Order { public class OrderDto {

private Long id; NpocTble Nnona nepeknagbisaem 1 K 1 private Long id;

private Person person; m_ private PersonDto person;
private List<OrderPosition> positions; m private List<OrderPositionDto> positions;

} }




> CtraHaapTHbin Interface Converter<s,T>

@Functionallnterface
public interface Converter<s, T> {

@Nullable
T convert(S source); //He 3HaeT 0 TOM, YTO Mbl XOTUM PACKPbITb



> Co3pgaem cBoi MHTEpdeic

public interface ExpandConverter<s, T> {

String SEPARATOR =".";

/**
* MemoO 0214 nepeKknaodbieaHus nosael cyuyHocmu S 8 cywjHocmoe T
* @param source UcCXo0HAA CYUHOCMb
* @param expandNames umeHa 018 packpbimus yepe3 SEPARATOR
* @return yenesasa cyuyHOCMob
*
/

T convert(S source, Set<String> expandNames);



> MepBaa nmnaemeHTauuA - HAMBHasA

[aHo — expand=person.address,positions.order

KaK NOHATb Kakue CYWHOCTHU OTKPDbITb HA TEKYyWEM YPOBHE N NepeaaTb |£I,a.I'IbLUE?

OTpe3aem nepBbi anemeHT A0 “” n Bce 4YTo c/1eBa 3TO K/tOY, CNpaBa — 3TO NMyTb B PAaMKaX 3TOM CYLLHOCTW.

[NMpumep

L .

positions order

person address



> Cxema KOHBepTauum

|
expand=person.address,positions.item

Order
KOHBEpPTEP




> Cxema KOHBepTauum

|
expand=person.address,positions.item

Order
KOHBEpPTEP

none person, expand=address \

none positions, expand=item

S

Person OrderPosition
KOHBEpTEp KOHBEpTEep




> Cxema KOHBepTauum

expand=person.address,positions.item

none person, expand=address \

Order
KOHBEpPTEP

Person
HOHBEPTEP

Address
KOHBEpTEp

none positions, expand=item

none address, expand - nycToi

S

OrderPosition
KOHBEpTEep

none item, expand - nycToi

ltem
HOHBEpPTEP




> Peanusayuna - HamBHaA

// hopmupyem Kapmy 054 ronel
Map<String, Set<String>> nestedMap = new HashMap<>();
for (String expand : expandNames) {
String[] keyAndSubPath = getFirstPathAndSubPath(expand);
String value = keyAndSubPath.length > 1 ? keyAndSubPath[1] :
nestedMap.compute(keyAndSubPath[0], (key, oldValues) -> {
if (Objects.isNull(oldValues)) {
Set<String> values = new HashSet<>();
values.add(value);
return values;
} else {
oldValues.add(value);
return oldValues;

}
1;
}

nn,
’



> Peanusauma — HamuBHaA

public class OrderConverter extends AbstractExpandConverter<Order, OrderDto> {
private final ExpandConverter<Person, PersonDto> personDtoExpandConverter;
private final ExpandConverter<OrderPosition, OrderPositionDto> orderPositionDtoExpandConverter;
private final ExpandConverter<DeliveryType, DeliveryTypeDto> deliveryTypeDtoExpandConverter;



> Peanusauma — HamuBHaA

public class OrderConverter extends AbstractExpandConverter<Order, OrderDto> {
private final ExpandConverter<Person, PersonDto> personDtoExpandConverter;
private final ExpandConverter<OrderPosition, OrderPositionDto> orderPositionDtoExpandConverter;
private final ExpandConverter<DeliveryType, DeliveryTypeDto> deliveryTypeDtoExpandConverter;

@PostConstruct

public void init() {
Map<String, ExpandConverter> expandConverterMap = new HashMap<>();
expandConverterMap.put("person”, personDtoExpandConverter);
expandConverterMap.put("positions", orderPositionDtoExpandConverter);
expandConverterMap.put("deliveryType", deliveryTypeDtoExpandConverter);
super.setExpandConverterMap(expandConverterMap);



> Peanusauma — HamuBHaA

public class OrderConverter extends AbstractExpandConverter<Order, OrderDto> {
private final ExpandConverter<Person, PersonDto> personDtoExpandConverter;
private final ExpandConverter<OrderPosition, OrderPositionDto> orderPositionDtoExpandConverter;
private final ExpandConverter<DeliveryType, DeliveryTypeDto> deliveryTypeDtoExpandConverter;

@PostConstruct

public void init() {
Map<String, ExpandConverter> expandConverterMap = new HashMap<>();
expandConverterMap.put("person”, personDtoExpandConverter);
expandConverterMap.put("positions", orderPositionDtoExpandConverter);
expandConverterMap.put("deliveryType", deliveryTypeDtoExpandConverter);
super.setExpandConverterMap(expandConverterMap);

}

protected OrderDto convert(Order source) {
OrderDto orderDto = new OrderDto();
orderDto.setld(source.getld());
return orderDto;

}



> MoXXHO npoBepATb nyTu!

/**
* [lbosepums, Ymo 3anpawusaemsie oA 09 PAcKpbimusa ecmeo 8 cywHocmu. [lposepaemcs
Kapma rnepedaHHas rnpu co30aHuu
* @param expandNames umeHa 014 packpbimus yepe3 SEPARATOR
* @exception ExpandParameterException
*
/

void checkExpandNames(Set<String> expandNames);



> Mpumep

B KOHBepTepe 3aKa3os

@PostConstruct

public void init() {
Map<String, ExpandConverter> expandConverterMap = new HashMap<>();
expandConverterMap.put("person”, personDtoExpandConverter);
expandConverterMap.put("positions", orderPositionDtoExpandConverter);
expandConverterMap.put("deliveryType", deliveryTypeDtoExpandConverter);
super.setExpandConverterMap(expandConverterMap);

}

person.item o
B KoHBepTepe nosnuumm person.items x
@PostConstruct

public void init() {
Map<String, ExpandConverter> expandConverterMap = new HashMap<>();
expandConverterMap.put("item", itemDtoExpandConverter);
super.setExpandConverterMap(expandConverterMap);

}



> Pacwmpaem API

public interface OrderController {

@RequestMapping("api/vl/orders")
Page<OrderDto> getOrders(@PageableDefault Pageable pageable,
@RequestParam(value = "expand", required = false) Set<String> expands);



> Peanunsyem cepBmc

@Service
@RequiredArgsConstructor
public class OrderServicelmpl implements OrderService {

private final OrderRepository orderRepository;

private final ExpandConverter<Order, OrderDto> orderDtoExpandConverter;

@Override
public Page<OrderDto> getOrdersV1(Pageable pageable, Set<String> expands) {
Page<Order> users = (Objects.isNull(expands) | | expands.isEmpty() ?
orderRepository.findAll(pageable) :
orderRepository.findAll(pageable, DynamicEntityGraph.loading(List.copyOf(expands))));
return users.map(user -> orderDtoExpandConverter.convert(user, expands));

}



> Becb nyTb yunTtbiBaeT expand napameTp
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> NMpoBepaem

/api/vl/orders?size=10
{

"content": [
{
"id": 1,
"person”: null,
"positions": null
} ..
],...
}



> NMpoBepaem

/api/vl/orders?size=10&expand=person

{

"content": |
{
"id": 1,
"person”: {
"id": 39,

"firstName": "person39",
"lastName": "person39",
"address": null
12
"positions": null
} ...
],...

}



> NMpoBepaem

/api/vl/orders?size=10&expand=person.address

{

"content": |
{
"id": 1,
"person”: {
"id": 39,

"firstName": "person39",
"lastName": "person39",
"address": {
"id": 39,
"location": "address39"
}
2
"positions": null
|
],...

}



> 3anycKaem Ha 6oablinx o6bemax

_
.0 4

%
o



> A paBauTe 3amepum




> 3amepum Bpems paboTbl MeToA0B KOHBepTaLun

KOHBepTaLUuA

%, OT 0bLero BpemeHu pabortbl

2 4

6

Kon-80o expand ana pacKkpbiTva

[ j.ulterator.forEachRemaining

F java.util.stream.ReferencePipeline.collect
com.nlmk.conference.expandconverter.converters.v1.AbstractExpandConverter.convertCollectionExpand
com.nlmk.conference.expandconverter.converters.v1l.AbstractExpandConverter.getConvertedDto
com.nlmk.conference.expandconverter.converters.v1.AbstractExpandConverter.convert

J.u.s.ReferencePipeline.findFirst
c.n.c.e.u.ConvertersUtils.runsetter
EH convert

c.n.ceuConvertersUtils.runGetter B java.util.HashMap.compute



> Y10 ¢ pedpnekcuen?

Kewupyem get/set metoabl Ha ypoBHe KoHBepTopa. [Mpumep Ha 2000 3aKa3ax

0,08
0,07

0,06

o
o
(Og)

CEeKYHAbl
©
o
D

cpeaHee Bpems paboTbl KOHBEpPTaLUn

Jile)

KelmnpoBaHue



> A co ctpoKamu Kak? Co3pgaem cTpykTypy Path (aepeso nyTtu)

expand=person.address,positions.item

hashCode = 305233010 = Set.of("person.address”, "positions.item").hashCode()

— \

person positions
hashCode = -1147692044 = Set.of("address").hashCode() hashCode = 3242771 = Set.of("item").hashCode()
address item

hashCode =0 hashCode =0



> Do6aBnaem HOBbIN meToA B MHTEPdEenc

public interface ExpandConverter<s, T> {

/**

* MemoO 0ns nepeknadbieaHus rorneu cywHocmu S 8 cyuwHocmes T
* @param source ucxooHas cyuHocmb

* @param path nymu ons packpeimusi

* @return yernesas cyuHocmb

*/
T convert(S source, Path path);



> HoBaAa cxema KOHBepTauuu

|
path=Path.of("person.address

i n
!

Order
KOHBEpPTEpP

positions.item")



> HoBaAa cxema KOHBepTauuu

path=Path.of("person.address","positions.item")

Order
KOHBEpPTEpP

none person, path=path.get("person”)
none positions, path=path.get("positions")

Person OrderPosition
KOHBEpPTEp KOHBEpPTEp




> HoBaAa cxema KOHBepTauuu

path=Path.of("person.address","positions.item")

Order
KOHBEpPTEpP

none person, path=path.get("person”)
none positions, path=path.get("positions")

Person OrderPosition
KOHBEpPTEp KOHBEpPTEp
| |
none address, path=path.get("address") none item, path=path.get("item")
Address ltem

KOHBEPTEP KOHBEPTEP




> MeHsaem noruky paboTbl B cepBuce

@Override
public Page<OrderDto> getOrdersV3(Pageable pageable, Set<String> expands) {
Page<Order> orders = (Objects.isNull(expands) | | expands.isEmpty() ?
orderRepository.findAll(pageable) :
orderRepository.findAll(pageable, DynamicEntityGraph.loading(List.copyOf(expands))));
return convert(orders, orderConverterBest, expands);

}

public static <S,T> Page<T> convert(Page<S> source, AbstractExpandConverter<S,T> converter,
Set<String> expandNames) {
if (Objects.isNull(source)) {
return null;

}

Path path = converter.createPath(expandNames, ImmutablePath::new);
return source.map(s -> converter.convert(s, path));

}



> CpaBHMBaEM KOHBEepTauuio

2000 3aka3o08, expand=person.address,positions.item.category,positions.item.producer.country,deliveryType

cpeaHee Bpemsa PaboTbl KOHBEPTAL MU
0,08

0,07
0,06
0,05
0,04
X
)
© 0,03
0,02
0,01

Jile) KelmnpoBaHue KelmnposaHue + Path



> 3anyckaem CHOBa




> YTo Ha ypoBHe BbI6OPKU?

id
bigint

/api/v2/orders?size=2000&expand=person.address,positions.item.category,deliveryType

select
ol 0.id,dt1_0.id,dt1_O.type,pl_0.id,al 0.id,al _O.location,p1_O.first name,pl_0.last_name,p2_O0.order
id,p2_0.id,p2_0.count,il_0.id,c1_0.id,c1_O0.description,il_0.description from orders 01_0 left join

aelivery_types dtl Oondtl 0O.id=o01 0.delivery_type_id left join persons pl_0 on

pl 0.id=0l1_0.person_id left join addresses al_0on al 0.id=pl1_0.address _id left join order_positions
p2_0onol 0.id=p2 _O.order_id left joinitemsil Oonil 0.id=p2_0.item_id left join categories c1_0 on
cl_0.id=i1_0.category id

39
39
39
39
39
88

location

address39
address39
address39
address39
address39
addressB8

a first_name a a
character varying (100) character varying (100) character varying (100) bigint

person3d
person3?
person3d
person3?
person3d

person8s

last_name

person3d
person3?
person3d
person3d
person3d

person8s

[ LR T = 6 B o

33
30
34
69
70
84

id
bigint

15
100
58
62
12
98

id
bigint

bt I I L T ¥ = B Y

description a
character varying (100)

category
category4
category9
category?
category7

category?



> Kakne npobnembi?

id a location first_name last_name order_id id count id id description

bigint character varying (100) a8 character varying (100) 8 character varying (100) a8 bigint o bigint o higint 8 bigint o bigint o character varying (100) o
1 39 address39 person39 person3g 1 1 33 15 1 categoryl
2 39 address3% person39 person39 1 2 30 100 4 category4
3 39 address39 person3d person3g 1 3 34 58 9 category9
4 39 address39 person3d person3g 1 -4 69 62 2  category?
5 39 address39 person3d person3g 1 5 70 12 7 category7
6 88 address88 person88 personf8 2 5] 84 98 7 category7

JlaHHble He MeHAOTCA, @ MHOXaTcA Npu Bbl60p|-(e N3-34 I'IO3VILI,VIIZ.

B obwem cnyyae Konmnyectso cTpoK byaet — A*B*C u 1.4, roe A,B,C — KonnyecTBo cyLHOCTEN NO

pPasBopavYnMBaEMOMY MOS0



> KaK pewaem? BapuaHT 1

// 3anpawusaem OaHHbIe 1o 3aKa3y

Set<String> orderExpands = Set.of("person.address”, "deliveryType");

Page<Order> orders = orderRepository.findAll(pageable,
DynamicEntityGraph.loading(List.copyOf(orderExpands)));

Page<OrderDto> orderDtos = convert(orders, orderConverterBest, orderExpands);



> KaK pewaem? BapuaHT 1 @
// 3anpawusaem OaHHbIe 1o 3aKa3y

Set<String> orderExpands = Set.of("person.address”, "deliveryType");
Page<Order> orders = orderRepository.findAll(pageable,

DynamicEntityGraph.loading(List.copyOf(orderExpands)));
Page<OrderDto> orderDtos = convert(orders, orderConverterBest, orderExpands);

// 3anpawusaem OaHHbIE Mo no3uyuu

Set<Long> orderlds = orderDtos.stream().map(OrderDto::getld).collect(Collectors.toSet());

Set<String> orderPositionExpands = Set.of("item.category");

List<OrderPosition> orderPositions = orderPositionRepository.findByOrderldIin(orderlds,
DynamicEntityGraph.loading(List.copyOf(orderPositionExpands)));

Map<Long, List<OrderPositionDto>> orderPositionDtos = convert(orderPositions,
orderPositionConverterBest, orderPositionExpands).stream()

.collect(groupingBy(position -> position.getOrderld(), mapping(Function.identity(), toList())));



> KaK pewaem? BapuaHT 1 @
// 3anpawusaem OaHHbIe 1o 3aKa3y

Set<String> orderExpands = Set.of("person.address”, "deliveryType");
Page<Order> orders = orderRepository.findAll(pageable,

DynamicEntityGraph.loading(List.copyOf(orderExpands)));
Page<OrderDto> orderDtos = convert(orders, orderConverterBest, orderExpands);

// 3anpawusaem OaHHbIE Mo no3uyuu

Set<Long> orderlds = orderDtos.stream().map(OrderDto::getld).collect(Collectors.toSet());
Set<String> orderPositionExpands = Set.of("item.category");

List<OrderPosition> orderPositions = orderPositionRepository.findByOrderldIin(orderlds,
DynamicEntityGraph.loading(List.copyOf(orderPositionExpands)));

Map<Long, List<OrderPositionDto>> orderPositionDtos = convert(orderPositions,
orderPositionConverterBest, orderPositionExpands).stream()

.collect(groupingBy(position -> position.getOrderld(), mapping(Function.identity(), toList())));
// ObveduHaem
orderDtos.map(orderDto -> {

orderDto.setPositions(orderPositionDtos.get(orderDto.getld()));
return orderDto;

1;



> Mepum

60
50

40

20

10

notpebHme namATn BO Bpems paboTbl

6e3 cnauTa

CO CnanTom



> EWé BapuaHTbI?

Service

A

Japifv2/orders?size=10&expand=person.address

Japi/v2/positions ’expand=item&orderld.in=
{sakasbl u3s Nnpeabigywero sanpoca}

gateway

T

[api/v2/orders?size=10&expand=person.address,positions.item




> HoBbli1 BbI30B — pa3buBaem cepBUC Ha 2

Order, OrderPosition, ltem Person, Address

Service A

*  Service B

gateway

F

Japi/v2/orders?size=10&expand=person.address,positions.item




> KOoHBepTep person B cepsuce A

@Component
@RequiredArgsConstructor

public class PersonDtoConverter extends AbstractExpandConverter<String, PersonDto> {

/*
* nenaem B MeToe Bbl30B BO BHELLUHUM CEPBUC
*/
@Override
public PersonDto convertSource(String personld, Path path) {
return personService.getPerson(personld, path.getPaths(false));

}



> lybnaxkmn B pamKax ogHoro 3anpoca oTA K B

Service A

[api/v2/person/2?

T

fapi/v2/person/1?

expand=address

[api/v2/person/2?
expand=address

S —
expand=address

[api/v2/person/1?

expand=address

Japi/v2/orders?size=10&expand=person.address,positions.item

|

Service B




> Yto penatb? Kewmnposartb!

@Component
@RequiredArgsConstructor

public class PersonDtoConverter extends AbstractExpandConverter<String, PersonDto> {

/*
* penaem B MeTofe Bbi30B BO BHELLUHUM CEPBUC
*/
@Override
@Cacheable(value = PERSON_CACHE, key = "#personld + '-' + #path.pathsHashCode")
public Person Dto convertSource(String personld, Path path) {

return personService.getPerson(personld, path.getPaths(false));

}



> A ewe b6bicTpble?

Order, OrderPosition, ltem Person, Address
V4
Service A *  Service B

gateway

F

Japi/v2/orders?size=10&expand=person.address,positions.item




> MoxkHo! Kewwnpyem co cTOpOHbI OTAaloWero cepeuca

@Override
@Cacheable(value = PERSON_CACHE, key = "#personld + '-' + #path.pathsHashCode")
public PersonDto getPerson(String personld, Set<String> expands) {

Person person = (Objects.isNull(expands) | | expands.isEmpty() ? personRepository.findByld(personlid) :
personRepository.findByld(personld, DynamicEntityGraph./oading(List.copyOf(expands))))
.0orElseThrow(() -> new EntityNotFoundException("getUser", notFoundUserMessage(personid)));

return personConverter.convert(person, expands);

}



> 3aKewwumpoBanum

Order, OrderPosition, ltem Person, Address
N N
Service A *  Service B

gateway

F

Japi/v2/orders?size=10&expand=person.address,positions.item




> Y\ usou Keuc

CEeKYHAbI

16

14

12

10

(0 0]

b6e3 Kewa

obuwee Bpems 06paboTkm 3anpocos

Kew 3anpocosB

Kell 3anpocoB + OoTAa4M



> Y\ usou Keuc

900
800
700
600
500
400
300
200
100

be3 Kewa

KO/IMYEeCTBO MOJIb30BaTeNEN B CUCTEME

Kew 3arnpocos

Kell 3anpocoB + OoTAa4YM



> Ho!

expand=address, cache key=39--1147692044

"person”: { "person”: {
"1d": 39, "1d": 39,
"firstName":"person39", "firstName":"person39",
"lastName": "person39", "lastName": "person39",
"address'": { "address'": {
"id"': 39, "id"': 39,
"location':"location39" "location":""test"



> KaK pewaem?




> Spring GraphQL

Spring Boot 3.2.3

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-graphql</artifactld>
</dependency>

@GraphQlRepository
public interface AddressRepository extends CrudRepository<Address, Long>,
Querydsl|PredicateExecutor<Address> {

}

GraphQL endpoint HTTP POST /graphg|l



> NMoTectupyem

3anpoc { orders { id } }
Hibernate: select o1 _0.id,01_0O.delivery type_id, 01 _0O.person_id from orders 01_0



> NMoTecTtupyem

3anpoc { orders { id } }
Hibernate: select o1 _0.id,01_0O.delivery type_id, 01 _0O.person_id from orders 01_0

3anpoc { orders { id person { id firstName lastName } } }

Hibernate: select

ol 0.id,0ol _O.delivery type_id,p1 0.id,p1_0O.address_id,p1_0.first_name,pl O.last name from
orders o1 _0 left join persons p1 _0on pl 0.id=01_0.person_id



> NMoTecTtupyem

3anpoc { orders { id } }
Hibernate: select o1 _0.id,01_0O.delivery type_id, 01 _0O.person_id from orders 01_0

3anpoc { orders { id person { id firstName lastName } } }

Hibernate: select

ol 0.id,0ol _O.delivery type_id,p1 0.id,p1_0O.address_id,p1_0.first_name,pl O.last name from
orders o1 _0 left join persons p1 _0on pl 0.id=01_0.person_id

3anpoc { orders { id person { id firstName lastName address { id location } } } }

Hibernate: select

ol 0.id,0ol _O.delivery type_id,p1_0.id,al _0.id,al _O.location,p1_O.first_name,pl _0.last_name
from orders 01_0 left join persons pl _0on pl 0.id=ol1_0.person_id left join addresses al 0 on
al 0O.id=p1_0.address_id



> A paBaiiTe NOCMOTPUM UYTO BHYTpPU?




> Mpenapupyem

QuerydslDataFetcher. ManyEntityFetcher.get(DataFetchingEnvironment env)

l

QuerydslPredicateExecutor.findBy(...)

l

FetchableFluentQueryByPredicate.all()

l

FetchableFluentQueryByPredicate.createSortedAndProjectedQuery()

3

EntityGraphFactory.create(...) jakarta.persistence.EntityGraph




> A paBauTe cpaBHUM!

HaKkoHel-T0' N0CTOHHbIN
NPOTHBHMR

(> ?: /

=
Halua 6uTBa Gyaer
nereHAapHon




> Pe3ynbTatbl

20 nonb3oBatenen, 5 MMHYT 3anyck

4,5
4
3,5

3

CEeKYHAbl
Ul - Ul N U1

o

2 4 6 8

KoN-BO expand

B expandconverter

W spring graphql



> Pe3ynbTatbl

20 nonb3oBatenen, 5 MMHYT 3anyck

RPS

18

16

14

12

10

2 4 6 3

Kon-BO expand

B expandconverter

W spring graphql



> Mnoxou npumep

query {
persons {
id
} @ GraphQL
}
request—— * request > :
Gateway Service
<«——Tresponse—— <«——response——
{ {
d::-:ta :{ ) "content™: [{
persons”: [{ "id": 1

} id -39 Q::Z:::_________ "person": {

1 Mid": 39,
“firstName":"person39"”,

n, n

"lastName": "person39",

"address": {
"id": 39,
"location": "address39"

}
}

]
}J
"deliveryType": {
"id": 1,

“type":"type0”




> PebaTa, paBante XuUTb APYIKHO




> CoBmewiaem

query {
persons {
id

}

} @ GraphQL

expand=person

request—— 7

«—response——

Gatyeway

{
"data": {
"persons”:

b
}
h

[{
||idl': 39 Q::——_______
1 g™ 39,

request— ™
Service
“——Tresponse——
{
"content™: [{
"id": 1,
"person": {

“firstName":"person39"”,
"lastName": "person39”,
"address": null

|7
"deliveryType": null,

' ]



> MuUHycbl
1. Toka pabotaem c cywHocTaAmM 1 K 1 B APl 13 6a3bl
2. HeT BO3MOXXHOCTM 3anpallunBaTb NO NONAM
3. MHoro aybnaxa B cTpokax napameTtpos — order.positions, order.deliveryType
4. 3anpocbl B 6a3y obpabatbiBaeT ORM



> Tarocobl

1. Pa3pgeneHnAa Ha cnom —3anpoc AaHHbIX, KoHBepTauua, APl. Kaxkgbii chom
MOXHO HacTpanBaTb HE3aBUCMMO APYr OT Apyra

2. OpuH NpPOTOKOA Ha BCE — PPOHT, MEXCEPBUCHOE B3aMMOAENCTBUE

3. Xopowo noagxoauT Ana onepaumm YTeEHUA CO MHOXKECTBOM BJIOXKEHHbIX
CYLWHOCTEN

4. Bceuyto npepgocrtasnsaetca Spring Data JPA goctynHo — narnHauua, Criteria API
nT. 4.

5. He ganeko ywnau ot Spring



