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/ Bbi6op peLueHud
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Spring Data Redis

[implementation ‘org.springframework.boot:spring—boot—starter—data—redis’]

spring.data.redis.host=redis
spring.data.redis.port=6379

public interface ComponentRepository extends KeyValueRepository<Component, Long> {

}.
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Spring Data Redis

public interface KeyValueRepository<T, ID> extends ListCrudRepository<T, ID>,
ListPagingAndSortingRepository<T, ID> {
1
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/ NMpo6nembl
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/ KomaHpabl Redis
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/ KomaHpabl Redis

SADD key element
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/ KomaHpabl Redis

SREM key element
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/ KomaHpabl Redis

SMEMBERS key
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/ KomaHpabl Redis

SINTER keyl key2
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/ KomaHpabl Redis

HMSET Kkey
hash-keyl hash-valuel
hash-key2 hash-value?2
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/ KomaHpabl Redis

HGETALL key

© 2024 OO0 «AKCTUM»

32



/ KomaHpabl Redis

HGET key hash-key
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/ KomaHpabl Redis

HDEL key hash-key
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/ KomaHpabl Redis

TYPE Key
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/ KomaHpabl Redis

KEYS kex
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/ KomaHpabl Redis

DEL key
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CTpyKTYypa XpaHeHUs



Mopaenb KOMMOHEeHTAa

import org.springframework.data.annotation. Id;
import org.springframework.data.redis.core.RedisHash;

@RedisHash(“component”)
public class Component {

@Id
private Long id;

private Integer number;

private ComponentType type;
private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;
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@RedisHash
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import org.springframework.data.redis.core.RedisHash;

@RedisHash(“component”)

keyspace = component
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keyspace = package.Component
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©@ld
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private Long id;
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/ @Id
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import org.springframework.data.annotation.Id;

@Id
private Long identifier;
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/ componentRepository.save
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“id”: 1,

“number”: 100,

“type”: “T_001",

“zone”: “/_001",

“scanPoint”: “P_01",

“scannedAt”: “2024-10-15T12:59:59

.9992”
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/ componentRepository.save

DEL component:1
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/ componentRepository.save

DEL component:1

©ORedisHash(“component”)
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private Long id;
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componentRepository.save

HMSET component:1

id 1
number 100
type T_001
zone /_001
scanPoint P_01

scannedAt 2024-10-15T12:59:59.9997
_class package.Component
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/ componentRepository.save
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HMSET component:1

id 1

number 100

type T_001

zone /_001

scanPoint P_01

scannedAt 2024-10-15T12:59:59.9997
_class package.Component
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/ componentRepository.save

SADD component 1
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/ componentRepository.save

SADD component 1

@RedisHash(“component™)
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private Long 1id;
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/ componentRepository.findByTypeAndZone(T_001, Z_001)

@RedisHash(“component”)
public class Component {

private Long 1id;

private Integer number;

private ComponentType type;

private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;

© 2024 OO0 «AKCTUM»

10

OwmnbKa

52



/ componentRepository.findByTypeAndZone(T_001, Z_001)

@RedisHash(“component”)
public class Component {

private Long 1id;

private Integer number;

private ComponentType type;

private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;

© 2024 OO0 «AKCTUM»

10

OwmnbKa

53



componentRepository.findByTypeAndZone(T_001, Z_001)

SINTER component:type:T_001 component:zone:Z_001
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/ componentRepository.findByTypeAndZone(T_001, Z_001)

©ORedisHash(“component”)

SINTER component:type:T_001 component:zone:Z_001
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/ componentRepository.findByTypeAndZone(T_001, Z_001)

©ORedisHash(“component”)

N

SINTER component:type:T_001 component:zone:Z_001

private ComponentType type; private Zone zone;
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/ componentRepository.findByTypeAndZone(T_001, Z_001)
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©ORedisHash(“component”)

N

SINTER component:type:T_001

component:zone:

private ComponentType type; private Zone

/_001

zone;
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@Indexed

import org.springframework.data.redis.core.index.Indexed;

©ORedisHash(“component”)
public class Component {

private Long id;

private Integer number;

©@Indexed
private ComponentType type;

@Indexed
private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;
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/ componentRepository.save + @Indexed

DEL component:1
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componentRepository.save + @Indexed

HMSET component:1 id 1 number 100 type T_001 zone Z_001 scanPoint
P_01 scannedAt 2024-10-15T12:59:59.999Z _class package.Component
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/ componentRepository.save + @Indexed

SADD component 1
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/ componentRepository.save + @Indexed

SADD component:zone:Z_001 1
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/ componentRepository.save + @Indexed

SADD component:1:idx component:zone:Z_001
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/ componentRepository.save + @Indexed

SADD component:1:idx component:zone:Z_001

@RedisHash(“component”) private Long id;
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/ componentRepository.save + @Indexed

SADD component:type:T_001 1
SADD component:1:idx component:type:T_001
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CUHXpPOHM3aAUMNA MHOEKCOB
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@ORedisHash(“component”)
public class Component {

private Long id;

private Integer number;

©@Indexed
private ComponentType type;

©@Indexed
private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;
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CUHXpPOHM3aAUMNA MHOEKCOB
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@ORedisHash(“component”)
public class Component {

private Long id;

@Indexed
private Integer number;

(dIndexed
private ComponentType type;

©@Indexed
private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;
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CUHXpPOHM3aAUMNA MHOEKCOB

@Indexed
private Long number;

SADD component:number:100 1
SADD component:1:idx component:number:100

Indexed
private ComponentType type;

SREM component:1:1idx component:type:T_001
SREM component:type:T_001 1
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CUHXpPOHM3aAUMNA MHOEKCOB

@Indexed
private Long number;

SADD component:number:100 1
SADD component:1:idx component:number:100

Indexed
private ComponentType type;

SREM component:1:1idx component:type:T_001
SREM component:type:T_001 1
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HeHapeXHbin
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CUHXpPOHM3aAUMNA MHOEKCOB

@Indexed
private Long number;

SADD component:number:100 1
SADD component:1:idx component:number:100

Indexed
private ComponentType type;

SREM component:1:1idx component:type:T_001
SREM component:type:T_001 1
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HeHapeXHbin

HenocToAHHbIN
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CUHXpPOHM3aAUMNA MHOEKCOB

©ORedisHash(“component”)

public class

Component {

private Long id;

@Indexed
@Indexed
@Indexed
@Indexed

@Indexed
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private Integer number;

private ComponentType type;
private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;
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CUHXpPOHM3aAUMNA MHOEKCOB

©ORedisHash(“component”)

public class

Component {

private Long 1id;

@Indexed
@Indexed
@Indexed
@Indexed

@Indexed
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private Integer number;

private ComponentType type;
private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;

Husko-
NPOU3BOAUTENbHbIN
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CUHXpPOHM3aAUMNA MHOEKCOB

©ORedisHash(“component”)

public class

Component {

private Long 1id;

@Indexed
@Indexed
@Indexed
@Indexed

@Indexed
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private Integer number;

private ComponentType type;
private Zone zone;

private ControlPoint scanPoint;

private ZonedDateTime scannedAt;

Husko-
NPOU3BOAUTENbHbIN

Pecypcoemknm
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CUHXpPOHM3aAUMNA MHOEKCOB

@RedisHash(“component”)
public class Component { HusKo-

NPOU3BOAUTENbHbIN
private Long 1d;

@Indexed private Integer number;

@Indexed private ComponentType type; o
PecypcoemKkum

@Indexed private Zone zone;

@Indexed private ControlPoint scanPoint;

@Indexed private ZonedDateTime scannedAt; o
HeadpdeKkTnBHbIN

©@Indexed private Double weight;
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CUHXpPOHM3aAUMNA MHOEKCOB

@EventListener (ApplicationStartedEvent.class)

public void syncIndex(){
List<Component> all = componentRepository.findA1l1();
componentRepository.saveAll(all);
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/ componentRepository.save + @Indexed

DEL component:1
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componentRepository.save + @Indexed

HMSET component:1 id 1 number 100 type T_001 zone Z_001 scanPoint
P_01 scannedAt 2024-10-15T12:59:59.999Z _class package.Component
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/ componentRepository.save + @Indexed
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/ componentRepository.save + @Indexed

SMEMBERS component:1:idx
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/ componentRepository.save + @Indexed

TYPE component:type:T_001
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/ componentRepository.save + @Indexed

SREM component:type:T_001 1
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/ componentRepository.save + @Indexed

TYPE component:zone:Z_001
SREM component:zone:Z_001 1
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/ componentRepository.save + @Indexed

DEL component:1:idx
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componentRepository.save + @Indexed

SADD component:zone:Z_001 1
SADD component:1:idx component:zone:Z_001
SADD component:type:T_001 1
SADD component:1:idx component:type:T_001
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/ componentRepository.save + @Indexed

SMEMBERS component:1:idx
TYPE component:type:T_001
SREM component:type:T_001 1
TYPE component:zone:Z_001
SREM component:zone:Z_001 1
DEL component:1:idx

© 2024 OO0 «AKCTUM»

SADD component 1
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CUHXpPOHM3aAUMNA MHOEKCOB

@EventlListener (ApplicationStartedEvent.class)

public void syncIndex(){
List<Component> all = componentRepository.findA1l1();
componentRepository.saveAll(all);
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HagekHbin
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CUHXpPOHM3aAUMNA MHOEKCOB

@EventlListener (ApplicationStartedEvent.class)

public void syncIndex(){
List<Component> all = componentRepository.findA1l1();
componentRepository.saveAll(all);

© 2024 OO0 «AKCTUM»

HagekHbin

[MOCTOAHHbIN
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CUHXpPOHM3aAUMNA MHOEKCOB

HagekHbin

@EventlListener (ApplicationStartedEvent.class)

pUb'LiC void SyncIndex(){ MNoCTOAHHBIN
List<Component> all = componentRepository.findA1l1();
componentRepository.saveAll(all);

N36mpaTenbHbIN

© 2024 OO0 «AKCTUM» 88



CUHXpPOHM3aAUMNA MHOEKCOB

HagekHbin

@EventlListener (ApplicationStartedEvent.class)

public void syncIndex(){
List<Component> all = componentRepository.findA1l1();
componentRepository.saveAll(all);

[MOCTOAHHbIN

N36mpaTenbHbIN

A/

-

OutOfMemory

N N N )

A/
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Monb30BaTeNNIbCKUE 3anpochl



©@Query

©Query(“SINTER component:type:?1 component:zone:?2”)
List<Integer> findIdsBySegment(ComponentType type, Zone zone);

© 2024 OO0 «AKCTUM»
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3anpocbl HA OCHOBE UMEeHU MeToaa

List<Component> findByTypeAndZone(Component type, Zone zone);

© 2024 OO0 «AKCTUM»
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3anpocbl HA OCHOBE UMEeHU MeToaa

public class KeyValuePartTreeQuery implements RepositoryQuery {
protected Object doExecute(Object[] parameters, KeyValueQuery<?> query) {

if (queryMethod.isPageQuery() || queryMethod.isSliceQuery()){
Pageable page = (Pageable) parameters[...];
Iterable<?> result = keyValueOperations.find(...);
long count = queryMethod.isSliceQuery() ? 0 : keyValueOperations.count(...);
return new PageImpl(tolist(result), page, count);
} else if (queryMethod.isCollectionQuery()) {
return keyValueOperations.Ffind/(...);
} else if (partTree.get().isExistsProjection()) A{
return keyValueOperations.exists(...);
} else if (queryMethod. 1sQuePyFOPEnt1ty()) {
Iterable<?> result = keyValueOperations.find(...);
return result.iterator().hasNext() ? result.iterator().next() : null;

}.

throw new UnsupportedOperationException(“Query method not supported”);

}.
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3anpocbl HA OCHOBE UMEeHU MeToaa

public class KeyValuePartTreeQuery implements RepositoryQuery {
protected Object doExecute(Object[] parameters, KeyValueQuery<?> query) {

if (queryMethod.isPageQuery() || queryMethod.isSliceQuery()){
Pageable page = (Pageable) parameters[...];
Iterable<?> result = keyValueOperations.find(...);
long count = queryMethod.isSliceQuery() ? 0 : keyValueOperations.count(...);
return new PageImpl(tolist(result), page, count);
} else if (queryMethod.isCollectionQuery()) {
return keyValueOperations.find(...);
} else if (partTree.get().isExistsProjection()) A{
return keyValueOperations.exists(...);
} else if (queryMethod.isQueryForEntity()) {
Iterable<?> result = keyValueOperations.find(...);
return result.iterator().hasNext() ? result.iterator().next() : null;

}.

throw new UnsupportedOperationException(“Query method not supported”);

}.
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3anpocbl HA OCHOBE UMEeHU MeToaa

public class KeyValuePartTreeQuery implements RepositoryQuery {
protected Object doExecute(Object[] parameters, KeyValueQuery<?> query) {

if (queryMethod.isPageQuery() || queryMethod.isSliceQuery()){
Pageable page = (Pageable) parameters[...];
Iterable<?> result = keyValueOperations.find(...);
long count = queryMethod.isSliceQuery() ? 0 : keyValueOperations.count(...);
return new PageImpl(tolist(result), page, count);
} else if (queryMethod.isCollectionQuery()) {
return keyValueOperations.find(...);
} else if (partTree.get().isExistsProjection()) A{
return keyValueOperations.exists(...);
} else {
Iterable<?> result = keyValueOperations.find(...);
return result.iterator().hasNext() ? result.iterator().next() : null;

}.
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3anpocbl HA OCHOBE UMEeHU MeToaa

Tahla 1 Crinnardo nyathad noaroc
Table 1. 2Upparied Key ' Methnoad Names

Keyword Sample Redis snippet

And findByLastnameAndFirstname SINTER ..:firstname:rand ..:lastname:al’thor
or findByLastnameOrFirstname SUNION ..:firstname:rand ..:lastname:al?thor
Is, Equals findByFirstname, findByFirstnamels, findByFirstnameEquals SINTER ..:firstname:rand
IsTrue FindByAliveIsTrue SINTER ..::

findByAliveIsFalse SINTER ..::

Top,First TindFirstl8ByFirstname , TindTop5ByFirstname
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3anpochbl C NarMHaLUMemn n COpTUPOBKOM
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componentRepository

.findByTypeAndZone(

ComponentType.T_001,

Zone.Z_001,
PageRequest.

of (0, 2, Sort.by(Sort.Direction.DESC, “number”)
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3anpochbl C NarMHaLUMemn n COpTUPOBKOM

1 id: 1 id: 2
' number: 100 number: 200

id: 3
number:

300]

© 2024 OO0 «AKCTUM»
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3anpochbl C NarMHaLUMemn n COpTUPOBKOM

1 id: 1 id: 2
' number: 100 number: 200

id: 3
number:

300]

5 id: 3 id: 2
' number: 300 number: 200

id: 1
number:

100]
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3anpochbl C NarMHaLUMemn n COpTUPOBKOM

1 id: 1 id: 2 id: 3

' number: 100 number: 200 number: 300
5 id: 3 id: 2 id: 1

' number: 300 number: 200 number: 100

3 id: 3 id: 2
' number: 300 number: 200
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/ componentRepository.findByTypeAndZone(T_001, Z_001) + Pageable

SINTER component:type:T_001 component:zone:Z_001

wn ) (o ) e
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/ componentRepository.findByTypeAndZone(T_001, Z_001) + Pageable

HGETALL component:1
HGETALL component:2

id: 1 id: 2
number: 100 number: 200
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componentRepository.findByTypeAndZone(T_001, Z_001) + Pageable

SINTER component:type:T_001 component:zone:Z_001

id: 1 id: 2
[number‘: 100} [number‘: 200} totalElements = 3
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componentRepository.findByTypeAndZone(T_001, Z_001) + Pageable

result.sort(Comparator.comparing(Component: :getNumber);

id: 2 id: 1
[number‘: 200} [number‘: 100} totalElements = 3
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O6xoaHble pelueHus



O6xoaHble peLlueHuns

KoHBeHuunun
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O6xoaHble peLlueHuns

KoHBeHuunun CepBUCHbIN METOA,
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CUHXpPOHM3aAUMNA MHOEKCOB

@EventListener (ApplicationStartedEvent.class)

public void syncIndex(){
List<Component> all = componentRepository.findA1l1();
componentRepository.saveAll(all);

© 2024 OO0 «AKCTUM» 108



/ componentService.deleteByType

public void deleteByType(ComponentType type) 1
List<Component> components = componentRepository.findByType((type);
componentRepository.deleteAll(components);
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/ componentService.deleteByType

findByType {SINTER component:type:T_001
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/ componentService.deleteByType

findByType {HGETALL component:l
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/ componentService.deleteByType

findByType -
"HGETALL component:1

deleteAll -

© 2024 OO0 «AKCTUM» 112



/ componentService.deleteByType

findByType -

DEL component:1

deleteAll -
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/ componentService.deleteByType

findByType -

SREM component 1

deleteAll -
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/ componentService.deleteByType

findByType -

SMEMBERS component:1:idx
deleteAll 8
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/ componentService.deleteByType
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findByType

deleteAll

-

|

TYPE
SREM
TYPE
SREM

component:zone
component:zone
component:type
component:type

:Z_001
:/_001 1
:T_001
:T_001 1

116



/ componentService.deleteByType

findByType -

deleteAll -

'DEL component:1:idx
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/ NMpo6nema MeTopa save

-
[find ByType} >

)

save ]
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/ NMpo6nema MeTopa save

key: component:1
value: HASH
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/ NMpo6nema MeTopa save

key: component:1 key: component:type:T_001
value: HASH value: [1]
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/ NMpo6nema MeTopa save

[findByType}
key: component:1 key: component:type:T_001
value: HASH value: [1]
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/ NMpo6nema MeTopa save

[find ByType }

SINTER component:type:T_001

[1]

key: component:1 key: component:type:T_001
value: HASH value: [1]
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/ NMpo6nema MeTopa save

[find ByType} [ save }
key: component:1 key: component:type:T_001
value: HASH value: [1]
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/ NMpo6nema MeTopa save

[ findByType } [ save }

DEL component:1

key: component:type:T_001
value: [1]
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/ NMpo6nema MeTopa save

[ findByType } [ save }

HGETALL component:1

A

NULL

key: component:type:T_001
value: [1]
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NMpo6nema MeTopa save

redisOps.execute((RedisCallback<0bject>) connection -> {
byte[] key = toBytes(rdo.getId());
byte[] objectKey = createKey(rdo.getKeyspace(), rdo.getId());

boolean isNew = connection.del(objectKey) == 0;
connection.hMSet/(objectKey, rdo.getBucket().rawMap());

if (isNew) {
connection.sAdd(toBytes(rdo.getKeyspace()), key);
}
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NMpo6nema MeTopa save

redisOps.execute((RedisCallback<0bject>) connection -> {
byte[] key = toBytes(rdo.getId());
byte[] objectKey = createKey(rdo.getKeyspace(), rdo.getId());

connection.multi();

boolean isNew = connection.del(objectKey) == 0;
connection.hMSet(objectKey, rdo.getBucket().rawMap());

connection.exec();

if (isNew) A
connection.sAdd(toBytes(rdo.getKeyspace()), key):
1
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/ NMpo6nema MeTopa save

redisOps.execute((RedisCallback<0bject>) connection -> {
byte[] key = toBytes(rdo.getId());
byte[] objectKey = createKey(rdo.getKeyspace(), rdo.getId());

connection.multi();

NullPointerException [boolean isNew = connection.del(objectKey) == 0;
connection.hMSet(objectKey, rdo.getBucket().rawMap());

connection.exec();

if (isNew) A
connection.sAdd(toBytes(rdo.getKeyspace()), key);
}
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NMpo6nema MeTopa save

redisOps.execute((RedisCallback<0bject>) connection -> {
byte[] key = toBytes(rdo.getId());
byte[] objectKey = createKey(rdo.getKeyspace(), rdo.getId());

connection.multi();

boolean isNew = connection.del(objectKey) == 0;
connection.hMSet(objectKey, rdo.getBucket().rawMap());

connection.exec();

if (isNew)| {
connection.sAdd(toBytes(rdo.getKeyspace()), key):
1
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NMpo6nema MeTopa save

redisOps.execute((RedisCallback<0Object>) connection -> {
byte[] key = toBytes(rdo.getId());
byte[] objectKey = createKey(rdo.getKeyspace(), rdo.getId());
boolean isNew = connection.exists(objectKey);

connection.multi();

connection.del(objectKey) == 0;
connection.hMSet(objectKey, rdo.getBucket().rawMap());

connection.exec();

if (isNew) A
connection.sAdd(toBytes(rdo.getKeyspace()), key);
}.
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NMpo6nema MeTopa save

redisOps.execute((RedisCallback<0Object>) connection -> {
byte[] key = toBytes(rdo.getId());
byte[] objectKey = createKey(rdo.getKeyspace(), rdo.getId());
boolean isNew = connection.exists(objectKey);

connection.multi();

connection.del(objectKey) == 0;
connection.hMSet(objectKey, rdo.getBucket().rawMap());

connection.exec();

if (isNew) A
connection.sAdd(toBytes(rdo.getKeyspace()), key);
}
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NMpo6nema MeTopa save

© 2024 OO0 «AKCTUM»

2 Answers

Sorted by: | Highest score (default)

We have recently seen similar behavior. In our scenario, we can have multiple threads that read

and write to the same repository. Our null return occurs when one thread is doing a save to an
2 object while another is doing a findByld for that same object. The findByld will occasionally fail. It

appears that the save implementation does a delete followed by an add; if the findByld gets in
w during the delete, the null result is returned.

We've had good luck so far in our test programs that can reproduce the null return using a Java

Semaphore o gate all access (read, write, delete) to the repository. When the repository access

methods are all gated by the same semaphore, we have not seen a null return. Cur next step is to

try adding the|synchronized

keyword to the methods in the class that access the repository (as an

alternative to using the Semaphore).

Share Edit Follow

answered Apr 21, 2021 at 15:36

n David Wilson
21 »1

Thanks for the hint! Seems reasonable. I'm going to have a closer loot at this assumption — user1053031

Apr 22, 2021 at 2:22
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KacToMHaAa peanu3sauuma



A6cTpakuum Spring Data Redis

QueryExecutorMethodInterceptor1 [ ImplementationMethodExecutioninterceptor } [AopUtiIs

Exposelnvocationlnterceptor } [ ReflectiveMethodInvocation ] [ Exposelnvocationlnterceptor

RepositoryMethodlnvoker } [ DefaultMethodInvokingMethodInterceptor ] [ RepositoryComposition
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A6cTpakuum Spring Data Redis

| J ) (Aot
| ) | ) | |
| ) ) |

KeyValuePartTreeQuery

RedisPartTreeQuery ] [ SimpleKeyValueRepository J

© 2024 OO0 «AKCTUM» 135



A6cTpakuum Spring Data Redis

|

|

|

[ RedisTemplate ]

[ LettuceConnection ]




A6cTpakuum Spring Data Redis

[ RedisKeyValueTemplate } [ RedisKeyValueAdapter } [ IndexWriter}




A6cTpakuum Spring Data Redis

[ RedisKeyValueAdapter }

- put

- update

- deleteAllOf
- delete

- getAllOf

- get

- count

- contains

- execute
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A6cTpakuum Spring Data Redis

RedisKeyValueAdapter RedisKeyValueTemplate
- put - insert
- update - update
- deleteAllOf - delete
- delete - findAll
- getAllOf - find
- get - findByld
- count - findInRange
- contains - count
- execute - exists

- execute
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A6cTpakuum Spring Data Redis

RedisKeyValueAdapter RedisKeyValueTemplate IndexWriter
- put - insert - createlndex
- update - update - updatelndex
- deleteAllOf - delete - deleteAndUpdatelndexes
- delete - findAll - removeKeyFromIndexes
- getAllOf - find - removeAllindexes
- get - findByld
- count - findInRange
- contains - count
- execute - exists

- execute
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A6cTpakuum Spring Data Redis

RedisKeyValueAdapter RedisKeyValueTemplate IndexWriter
- put - insert - createlndex
- update - update - updatelndex
- deleteAllOf - delete - deleteAndUpdatelndexes
- delete - findAll - removeKeyFromIndexes
- getAllOf - find - removeAllindexes
- get - findByld
- count - findInRange
- contains - count
- execute - exists

- execute
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A6cTpakuum Spring Data Redis

RedisKeyValueAdapter RedisKeyValueTemplate IndexWriter
- put - insert - createlndex
- update - update - updatelndex
- deleteAllOf - delete - deleteAndUpdatelndexes
- delete - findAll - removeKeyFromindexes
- getAllOf - find - removeAllindexes
- get - findByld
- count - findInRange
- contains - count
- execute - exists
- execute

if (obj instanceof PartialUpdate pu){
return adapter.update(pu);
}
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A6cTpakuum Spring Data Redis

RedisKeyValueAdapter RedisKeyValueTemplate IndexWriter
- put - insert - createlndex
- update - update - updatelndex
- deleteAllOf - delete - deleteAndUpdatelndexes
- delete - findAll - removeKeyFromindexes
- getAllOf - find - removeAllindexes
- get - findByld
- count - findInRange
- contains - count
- execute - exists
- execute

INSERT INTO component VALUES(...)

. _ : UPDATE component SET ...
if (obj instanceof PartialUpdate pu){

return adapter.update(pu);
}
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A6cTpakuum Spring Data Redis

RedisKeyValueAdapter RedisKeyValueTemplate IndexWriter
- put - insert - createlndex
- update - update - updatelndex
- deleteAllOf - delete - deleteAndUpdatelndexes
- delete - findAll - removeKeyFromindexes
- getAllOf - find - removeAllindexes
- get - findByld
- count - findInRange
- contains - count .
. execute . exists HMSET ciocrinponent.l .
- execute number 100
type T_001
if (obj instanceof PartialUpdate pu){ zone Z_001
) return adapter.update(pu); scanPoint P_01
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A6cTpakuum Spring Data Redis

RedisKeyValueAdapter RedisKeyValueTemplate IndexWriter
- put - insert - createlndex
- update - update - - updatelndex
- deleteAllOf - delete - deleteAndUpdatelndexes
- delete - findAll - removeKeyFromindexes
- getAllOf - find - removeAllindexes
- get - findByld
- count - findInRange
- contains - count .
. execute . exists HMSET ciocrinponent.l .
- execute number 100
type T_001
if (obj instanceof PartialUpdate pu){ zone Z_001
) return adapter.update(pu); scanPoint P_01
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/ PartialUpdate
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/ PartialUpdate

new PartialUpdate<>(id, Component.class)
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/ PartialUpdate

new PartialUpdate<>(id, Component.class)
.set(“type”, ComponentType.T_004)
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/ PartialUpdate

new PartialUpdate<>(id, Component.class)
.set(“type”, ComponentType.T_004)
.del(“scanPoint”);
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/ PartialUpdate

new PartialUpdate<>(component.getId(), component)
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/ PartialUpdate

new PartialUpdate<>(component.getId(), component)
.del(“scanPoint”);
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/ redisKeyValueAdapter.update(partialUpdate)

Component component = Component.builder()
.id(1L)
.type(T_002)
.build;

redisKeyValueTemplate.update(
new PartialUpdate<>(component.getId(), component)
.del(“scanPoint”)

);
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/ redisKeyValueAdapter.update(partialUpdate)

HGET component:1 scanPoint
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/ redisKeyValueAdapter.update(partialUpdate)

EXISTS component:scanPoint:P_01
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redisKeyValueAdapter.update(partialUpdate)

OunwaloTCca NHAEKCHI
noneu 6e3 @Indexed
EXISTS component:scanPoint:P_01
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redisKeyValueAdapter.update(partialUpdate)

OyuLLatoTCA UHAEKCDI
noneu 6e3 @Indexed

HDEL component:1 scanPoint
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redisKeyValueAdapter.update(partialUpdate)

OunLatoTcs MHAEKCHI

noneu 6e3 @Indexed
del

HDEL component:1 scanPoint
[MepBbiMM BbINOAHAKOTCA

meToabl del
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redisKeyValueAdapter.update(partialUpdate)

OunLatoTcs MHAEKCHI

noneu 6e3 @Indexed
del

HMSET component:1 id 1 type T_002 [MepBbIMU BbINOAHAIOTCA
meToabl del

set

© 2024 OO0 «AKCTUM»



redisKeyValueAdapter.update(partialUpdate)

OunLatoTcs MHAEKCHI

noneu 6e3 @Indexed
del

[MepBbIMW BbINOJIHAKOTCA
KEYS component:type:* meToabl del

set
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Z

del -

set -

redisKeyValueAdapter.update(partialUpdate)

KEYS component:type:*

SMEMBERS component:1:idx

© 2024 OO0 «AKCTUM»

OyuLLatoTCA UHAEKCDI
noneu 6e3 @Indexed

-

-

[MepBbiMM BbINO/IHAOTCS
meToabl del

~

J

-

-

He MCMNOJIb3yeTCA CMNCOK
BTOPUYHbBIX MHOEKCOB

~

J
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redisKeyValueAdapter.update(partialUpdate)

OunLatoTcs MHAEKCHI

noneu 6e3 @Indexed
del

nepBbIMM BbIMONHAKOTCA

meToabl del

<t SREM component:type:T_001 1

He MCMNOJIb3yeTCA CMNCOK
BTOPUYHbBIX MHOEKCOB
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redisKeyValueAdapter.update(partialUpdate)

OunLatoTcs MHAEKCHI

noneu 6e3 @Indexed
del

[MepBbiMM BbINO/IHAOTCS
meToabl del

set SADD component:type:T_002 1

SADD component:1:idx component:type:T_002 He Ucnonb3yercs CnMcoK

BTOPUYHbBIX MHOEKCOB
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redisKeyValueAdapter.update(partialUpdate)

del

set

+ +
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OyuLLatoTCA UHAEKCDI
noneu 6e3 @Indexed

[MepBbiMM BbINO/IHAOTCS
meToabl del

He MCMNOJIb3yeTCA CMNCOK
BTOPUYHbBIX MHOEKCOB

He oumnuiaeTca cnmcok
BTOPUYHbBIX MHOEKCOB



Ocob6eHHocTU PartialUpdate
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Ocob6eHHocTU PartialUpdate

public <T> T insert(0Object id, T obj) {

if (obj instanceof PartialUpdate pu){
return adapter.update(pu);

RedisKeyValueTemplate }
insert/update

}

public <T> T update(Object id, T obj) {

if (obj instanceof PartialUpdate pu){
return adapter.update(pu);
}
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Ocob6eHHocTU PartialUpdate

Component component = Component.builder()

RedisKeyValueTemplate | -1d(1L)
. .type(T_002)
. insert/update ) _seanPointlP_01)
p N .build;
\FknadelnepeaaBaTbnuH ) redisKeyValueAdapter.update(
new PartialUpdate<>(component.getId(), component)

.del(“scanPoint”)

);
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Ocob6eHHocTU PartialUpdate

4 . N
RedisKeyValueTemplate
insert/update

Mpwn del nepepasatb null

He HanonHAaeTcAa
NePBUYHbBIN UHAOEKC
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Ocob6eHHocTU PartialUpdate

! RedisKeyValueTemplate )
insert/update
. /up ) oLd
f ) @Indexed
Mpwu del nepepasats null private Long identifier;
g
P N componentRepository.findByIdentifier(id);
He HanonHsaeTcs
NepBUYHbIN MHAEKC
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/ Mnioc PartialUpdate

He ypansetca o6beKT m3
6a3bl JaHHbIX

BEL—eoemponentd
HMSET component:1 id 1 type T_002
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MuHycbl PartialUpdate

He ypansetca o6beKT m3
6a3bl JaHHbIX

BEL—eoemponentd
HMSET component:1 id 1 type T_002
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MuHycbl PartialUpdate

" He yaansercsa o6bekKT m3 )

6a3bl AaHHbIX )
" He NCMob3yeTcA CNUCOK ) KEYS component:type:*| |SMEMBERS component:1:idx
| BTOPMYHbIX UHAEKCOB SREM component:type:T_001 1
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MuHycbl PartialUpdate

He ypansetca o6beKT m3
6a3bl JaHHbIX

N
He MCMNOJ1b3yeTCA CMUUCOK
BTOPUYHbBIX MHOEKCOB

© 2024 OO0 «AKCTUM»

KEYS component:type:*

SREM component:type:T_001 1
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MuHycbl PartialUpdate

He ypansetca o6beKT m3
6a3bl JaHHbIX

N
He MCMNOJ1b3yeTCA CMUUCOK
BTOPUYHbBIX MHOEKCOB
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KEYS

component:type:*

SREM
SREM
SREM

component:type:T_001 1
component:type:T_002 1
component:type:T_003 1
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MuHycbl PartialUpdate

He ypansetca o6beKT m3
6a3bl AaHHbIX

He MCMNOJ1b3yeTCA CMUUCOK
BTOPUYHbBIX MHOEKCOB B

He ouunwaeTca cnmMcok
BTOPUYHbLIX UHOEKCOB O . Ol
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MuHycbl PartialUpdate

He ypansetca o6beKT m3
6a3bl AaHHbIX

@EventlListener (ApplicationStartedEvent.class)

" He MCNONb3YyeTCA CNMUCOK ’ public void syncIndex(){

BTOPUYHbIX MHAEKCOB List<Component> all = componentRepository.findA11();
S d componentRepository.saveAll(all);
( He OYMLLLAETCA CNNCOK ’ b

BTOPUYHbLIX UHOEKCOB

-
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MuHycbl PartialUpdate

He ypansetca o6beKT m3

L 6a3bl AaHHbIX ) @Scheduled(cron = “@Eweekly”)
p . @EventlListener (ApplicationStartedEvent.class)
He ncnonb3yeTca cnnucok public void syncIndex()d{
| BTOPWYHbBIX MHAEKCOB List<Component> all = componentRepository.findA11();

componentRepository.saveAll(all);

e N
He ouunwaeTca cnmMcok k
BTOPUYHbLIX UHOEKCOB

-
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NTor npoekKTa



/ Kno4yeBble npouecchbl
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/ Kno4yeBble npouecchbl

CoxpaHeHue
AaHHbIX
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CustomComponentRepositorylmpl

ORequiredArgsConstructor
public class CustomComponentRepositoryImpl implements CustomComponentRepository {

private final RedisKeyValueTemplate redisKeyValueTemplate;

@0verride
public Component save(Component component) {
PartialUpdate<Component> pu = new PartialUpdate<>(component.getId(), component);

if (component.getScanPoint() == null) pu.del(“scanPoint”);
if (component.getScannedAt() == null) pu.del(“scannedAt”);
if (component.getWeight() == null) pu.del(“weight”);

pu = redisKeyValueTemplate.update(pu);
return pu.getValue();

© 2024 OO0 «AKCTUM» 180



CustomComponentRepositorylmpl

ORequiredArgsConstructor
public class CustomComponentRepositoryImpl implements CustomComponentRepository {

private final RedisKeyValueTemplate redisKeyValueTemplate;

@0verride
public Component save(Component component) {
PartialUpdate<Component> pu = new PartialUpdate<>(component.getId(), component);

if (component.getScanPoint() == null) pu.del(“scanPoint”);
if (component.getScannedAt() == null) pu.del(“scannedAt”);
if (component.getWeight() == null) pu.del(“weight”);

pu = redisKeyValueTemplate.update(pu);
return pu.getValue();
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CustomComponentRepositorylmpl

ORequiredArgsConstructor
public class CustomComponentRepositoryImpl implements CustomComponentRepository {

private final RedisKeyValueTemplate redisKeyValueTemplate;
@0verride

public Component save(Component component) {
PartialUpdate<Component> pu = new PartialUpdate<>(component.getId(), component);

if (component.getScanPoint() == null) pu.del(“scanPoint”);
if (component.getScannedAt() == null) pu.del(“scannedAt”);
if (component.getWeight() == null) pu.del(“weight”);

pu = redisKeyValueTemplate.update(pu);
return pu.getValue();
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CustomComponentRepositorylmpl

ORequiredArgsConstructor
public class CustomComponentRepositoryImpl implements CustomComponentRepository {

private final RedisKeyValueTemplate redisKeyValueTemplate;
@0verride

public Component save(Component component) {
PartialUpdate<Component> pu = new PartialUpdate<>(component.getId(), component);

if (component.getScanPoint() == null) pu.del(“scanPoint”);
if (component.getScannedAt() == null) pu.del(“scannedAt”);
if (component.getWeight() == null) pu.del(“weight”);

pu = redisKeyValueTemplate.update(pu);
return pu.getValue();
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CustomComponentRepositorylmpl

ORequiredArgsConstructor
public class CustomComponentRepositoryImpl implements CustomComponentRepository {

private final RedisKeyValueTemplate redisKeyValueTemplate;

@0verride
public Component save(Component component) {
PartialUpdate<Component> pu = new PartialUpdate<>(component.getId(), component);

if (component.getScanPoint() == null) pu.del(“scanPoint”);
if (component.getScannedAt() == null) pu.del(“scannedAt”);
if (component.getWeight() == null) pu.del(“weight”);

pu = redisKeyValueTemplate.update(pu);
return pu.getValue();
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/ Kno4yeBble npouecchbl

CoxpaHeHue MonyyeHue
NAHHbIX NAHHbIX
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ComponentRepository

public class ComponentRepository extends KeyValueRepository<Component, Long>,
CustomComponentRepository A

List<Component> findByType(ComponentType type);
List<Component> findByTypeAndZone(ComponentType type, Zone zone);

Optional<Component> findByTypeAndNumber (ComponentType type, Integer number);
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ComponentRepository

public class ComponentRepository extends KeyValueRepository<Component, Long>,

CustomComponentRepository

List<Component> findByType(ComponentType type);

List<Component> findByTypeAndZone(ComponentType type, Zone zone);

Optional<Component> findByTypeAndNumber (ComponentType type, Integer number);
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/ Kno4yeBble npouecchbl

CoxpaHeHue [NonyyeHune
NAHHbIX NAHHbIX
YnanenHue
NaHHbIX
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ComponentServicelmpl

@Service
ORequiredArgsConstructor
public class ComponentServiceImpl {

private final ComponentRepository repository;

@0verride

public void deleteByNumberAndType(Integer number, ComponentType type) {

componentRepository.findByNumberAndSegmentType(number, type)
.ifPresent(componentRepository::delete);
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/ Kno4yeBble npouecchbl

CoxpaHeHue [NonyyeHune
NaHHbIX NaHHbIX
YnanenHue CUHXpOHM3aUmMA
NaHHbIX Mmoaenn/UHAEKCcoB
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Synchronizer

@Service
ORequiredArgsConstructor
public class Synchronizer o
private final ComponentRepository componentRepository;

@EventlListener (ApplicationStartedEvent.class)

@SchedulerLock(name = “IndexSynchronizer_startupSync”)
public void startupSync() {
syncIndex();
}
@Scheduled(cron = “@weekly”)
@SchedulerLock(name = “IndexSynchronizer_weekendSync”)
public void weekendSync() {
syncIndex();
I3
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Synchronizer

@Service
ORequiredArgsConstructor
public class Synchronizer o

private final ComponentRepository componentRepository;

@EventlListener (ApplicationStartedEvent.class)

@SchedulerLock(name = “IndexSynchronizer_startupSync”)
public void startupSync() {
syncIndex();
}
@Scheduled(cron = “@weekly”)
@SchedulerLock(name = “IndexSynchronizer_weekendSync”)
public void weekendSync() {
syncIndex();
I3
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Synchronizer

@Service
ORequiredArgsConstructor
public class Synchronizer o
private final ComponentRepository componentRepository;

@EventlListener (ApplicationStartedEvent.class)

@SchedulerLock(name = “IndexSynchronizer_startupSync”)
public void startupSync() {
syncIndex();
}
@Scheduled(cron = “@weekly”)
@SchedulerLock(name = “IndexSynchronizer_weekendSync”)
public void weekendSync() {
syncIndex();
I3
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Synchronizer

private void syncIndex() {
Arrays.stream(ComponentType.values())
.map (componentRepository::findBySegmentType)
.flatMap(List::stream)
.forEach(component -> {
componentRepository.delete(component);
componentRepository.save(component);
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Synchronizer

private void syncIndex() {
Arrays.stream(ComponentType.values())
.map (componentRepository::findBySegmentType)
.flatMap(List::stream)
.forEach(component -> {
componentRepository.delete(component);
componentRepository.save(component);
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Synchronizer

private void syncIndex() {
Arrays.stream(ComponentType.values())

.map (componentRepository::findBySegmentType)

.flatMap(List::stream)

.forEach(component -> {
componentRepository.delete(component);
componentRepository.save(component);

© 2024 OO0 «AKCTUM» 196



Spring Data Redis HeypaauHoe pelLlueHue?
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Spring Data Redis Heypa4yHoe pewueHue?

- CMHXpPOHM3AUMA NMHOEKCOB

- deleteBy He noapeprkmuBaeTca

- CopTupoBKa BbINONHAETCA NOCaAe NarmHauuu
- KomaHgb! BbINONHAKOTCA HE aTOMapHO

- RedisKeyValueAdapter/Template, IndexWriter
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