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3aqu BO3Bpa LI_IIaTbCFI Kaxkabl IHCTPYMEHT AeTansHo pa3obpaH
kK Teme JDBC, JPA, SRR

Spring Data n apyrux

TEXHONMOrmmn?



3aqu BO3Bpa LA TbCH Kaxkabli UHCTPYMEHT AeTarnbHO pa3obpaH
B OTAENbHOCTY

K TeMe J D BC’ J PA’ A 4TO ecnv B3MMsiHYTb Ha 3TOT aHCaMbb

Spring Data n gpyrux 10 ApYIAM yrrioM?

TEXHONOINN?



[Toaxopn pa3paboTtyunka
Cy E IUI N nobosb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

Ha npumepe YDB npongem no nyTtmn peanusauunm
ctaHpapTa JDBC go nHterpaunm co BCEM OCHOBHbIM

Hibernate
Java CTaKoM, orngabiBasdcb Ha apyrue XxpaHunuilia Spring Data
kateropun Distributed SQL. JPA
Spring Data
JDBC
Liquibase
Flyway

HaTtuBHbIN KINEHT /
O Pg npoTokorn

-

Becénbin pa3pab JDBC
HOBOW KNaccHOM
CYb[A



HaTUBHbIN KITNEHT

Ecnn mbl roBopum o pacnpegeneHnHbix CYB/L, To oHu,
Kak npaBuno, UMerT CBOUX HATUBHbIX KITMEHTOB.

[Mpumepsbl:
- YDB
» Google Spanner

- MongoDB

 (Cassandra

@ Mbl 3aBOeBanu
nobosb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

Hibernate

Spring Data

JPA
Spring Data
JDBC

Liquibase
O Flyway
HaTtuBHbLIN

KIMUEHT JDBC


https://github.com/ydb-platform/ydb-java-sdk
https://github.com/googleapis/java-spanner
https://github.com/mongodb/mongo-java-driver
https://github.com/apache/cassandra-java-driver

Peanunsauua Pg npoTokona

[Tpumepnbil:

* YugabyteDB (Tawut buHapb Pg server)

» CockroachDB (Pg npotokon Ha Go)


https://github.com/yugabyte/yugabyte-db
https://github.com/cockroachdb/cockroach

[Tpobnembl ¢ Pg noaxoaom

Feature Request - Provision to plugin a custom host chooser in the pgjdbc driver
#3367/

kneeraj opened this issue on Aug 28 - 6 comments

A

*dgi kneeraj commented on Aug 28

Assignees

No one assianed

Xnem takue issue gnsa ADO.NET, database/sql...



[ IpOMEXYTOYHbIN UTOT

© ®

HaTuBHbIM KNMeHT gaeT 6orblue rmoKoCcTU (KaKux- APl HoBoe 1 TpebyeTca noaaepXka Bcero Java
nmbo ontumusaumn). PaspaboTtka n apxmutektypa CT3Ka 3aHOBO.
MOSTHOCTLIO KOHTPONUPYETCA BEHOOPOM.

© ®

Mbl amynmnpyem noBegeHne PostgreSQL, Takum Ho mbl Xe He Pg? PostgreSQL npoTtokon
oOpa3om, BCe MHCTPYMEHTbI, pa3paboTaHHble Ans CTaHOBUTCH TOYKOWN KOH(PPOHTaLMN pasfinyHbIX

PostgreSQL, Tenepb coBmecTUMbI 1 ¢ Hawen CYB[. BEHAOPOB.




Kakyio 3agady pellaer
HATUBHbIN KINMNEHT?

[loogepXmBaeT TONONOrMI0 Knacrepa
banaHcupyeT KnNMeHTCK1ue 3anpochl

PaccTtaBndaeT y3nam npuopuUTeThL

Nodes

DC

SAS

SAS

VLA

VLA

MAN

Client

Endpoint Priority

host1:2135 0
host2:2135 0
host3:2135 0
host4:2135 0
host5:2135 0

ObHoBNAEM NMPUOPUTETHI
B CNny4ae TPaHCNOPTHbIX OMOOK

Discovery Service

O6HoBreHne pas
B MUHYTY
nnun dgoopcupyem

YDB



Tononorma knacrtepa Ha kKnneHte YDB

BaxkHo: xocTbl y3noB YDB Heobs3atenbHO ABAAOTCA CTaTUYHLIMM.

N
Node 3 (|V|bl BCE J
\/ paBHonpaBHbIE!
/4 M [{Nodeld, Endpoint, DC}, ... ] O
—>
— ] . -
Node 2 Noee 1 DiscoveryService call Client
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Tononorma knacrtepa Ha kKnneHte YDB

BaxkHo: xocTbl y3noB YDB Heobs3atenbHO ABAAOTCA CTaTUYHLIMM.

Endpoint Map

Nodeld Endpoint Priority
1 host1:2135 0
2 host2:2135 0
3 host3:2135 1000

11



Tononorma knacrtepa Ha kKnneHte YDB

BaxkHo: xocTbl y3noB YDB Heobs3atenbHO ABAAOTCA CTaTUYHLIMM.

Endpoint Map

Nodeld Endpoint Priority gRPC Channel Pool
1 host1:2135 0 size ~ O(pa3mep Krnacrepa)
2 host2:2135 0
1 2 3
3 host3:2135 1000

12



B3rngaHem Ha Kog HaTUBHOIO KJIMeHTa?

String query
= "DECLARE $seriesId AS Uinté4; "
"DECLARE $seasonId AS Uinté4; "
"SELECT sa.title AS season_title, sr.title AS series_title "
"FROM seasons AS sa INNER JOIN series AS sr ON sa.series_id = sr.series_id "
"WHERE sa.series_id = $seriesId AND sa.season_id = $seasonId";

+ + + + |

// Type of parameter values should be exactly the same as in DECLARE statements.
Params params = Params.of(

"$seriesId", PrimitiveValue.newUinté4(seriesID),

"$seasonId", PrimitiveValue.newUinté4(seasonID)

);

QueryReader result = retryCtx.supplyResult(
session — QueryReader.readFrom(session.createQuery(query, TxMode.SNAPSHOT_RO, params)) [MonHbIN NnpuMmep
).join().getValue();

logger.info("--[ SelectWithParams ] - ");

ResultSetReader rs = result.getResultSet(0);
while (rs.next()) A{
logger.info("read season with title {} for series {}",
rs.getColumn("season_title").getText(),
rs.getColumn("series_title").getText()

);

}



[Tnwem pykamun YQL

String query
"DECLARE $seriesId AS Uinté4; "
"DECLARE $seasonId AS Uinté4; "

"SELECT sa.title AS season_title, sr.title AS series_title "
"FROM seasons AS sa INNER JOIN series AS sr ON sa.series_id = sr.series_id "
"WHERE sa.series_id = $seriesId AND sa.season_id = $seasonId";

// Type of parameter values should be exactly the same as in DECLARE statements.
Params params = Params.of(

"$seriesId", PrimitiveValue.newUinté4(seriesID),

"$seasonId", PrimitiveValue.newUinté4(seasonID)

);

QueryReader result = retryCtx.supplyResult(
session — QueryReader.readFrom(session.createQuery(query, TxMode.SNAPSHOT_RO, params))
).join().getValue();

logger.info("--[ SelectWithParams ] -- ");

ResultSetReader rs = result.getResultSet(0);
while (rs.next()) {
logger.info("read season with title {} for series {}",
rs.getColumn("season_title").getText(),
rs.getColumn("series_title").getText()
);
1



ObbsaBnssemM nepemMeHHbIe

String query
= "DECLARE $seriesId AS Uinté4; "
"DECLARE $seasonId AS Uinté4; "
"SELECT sa.title AS season_title, sr.title AS series_title "
"FROM seasons AS sa INNER JOIN series AS sr ON sa.series_1id = sr.series_id "
"WHERE sa.series_id = $seriesId AND sa.season_id = $seasonId";

+ + + + 1

// Type of parameter values should be exactly the same as in DECLARE statements.
Params params = Params.of(

"$seriesId", PrimitiveValue.newUinté4(seriesID),
"$seasonId", PrimitiveValue.newUinté4(seasonID)

);

QueryReader result = retryCtx.supplyResult(
session — QueryReader.readFrom(session.createQuery(query, TxMode.SNAPSHOT_RO, params))
).join().getValue();

logger.info("--[ SelectWithParams ] -- ");

ResultSetReader rs = result.getResultSet(0);
while (rs.next()) {
logger.info("read season with title {} for series {}",
rs.getColumn("season_title").getText(),
rs.getColumn("series_title").getText()
);
1



VicnonHaeMm 3anpoc

String query
= "DECLARE $seriesId AS Uinté4; "
"DECLARE $seasonId AS Uinté4; "
"SELECT sa.title AS season_title, sr.title AS series_title "
"FROM seasons AS sa INNER JOIN series AS sr ON sa.series_1id = sr.series_id "
"WHERE sa.series_id = $seriesId AND sa.season_id = $seasonId";

+ + + + 1

// Type of parameter values should be exactly the same as in DECLARE statements.
Params params = Params.of(

"$seriesId", PrimitiveValue.newUinté4(seriesID),

"$seasonId", PrimitiveValue.newUinté4(seasonID)

);

QueryReader result = retryCtx.supplyResult(

session — QueryReader.readFrom(session.createQuery(query, TxMode.SNAPSHOT_RO, params))
).join() .getValue();

logger.info("--[ SelectWithParams ] -- ");

ResultSetReader rs = result.getResultSet(0);
while (rs.next()) {
logger.info("read season with title {} for series {}",
rs.getColumn("season_title").getText(),
rs.getColumn("series_title").getText()
);
1



Untaem ResultSet

String query
= "DECLARE $seriesId AS Uinté4; "
"DECLARE $seasonId AS Uinté4; "
"SELECT sa.title AS season_title, sr.title AS series_title "
"FROM seasons AS sa INNER JOIN series AS sr ON sa.series_1id = sr.series_id "
"WHERE sa.series_id = $seriesId AND sa.season_id = $seasonId";

+ + + + 1

// Type of parameter values should be exactly the same as in DECLARE statements.
Params params = Params.of(

"$seriesId", PrimitiveValue.newUinté4(seriesID),

"$seasonId", PrimitiveValue.newUinté4(seasonID)

);

QueryReader result = retryCtx.supplyResult(
session — QueryReader.readFrom(session.createQuery(query, TxMode.SNAPSHOT_RO, params))
).join().getValue();

logger.info("--[ SelectWithParams ] -- ");

ResultSetReader rs = result.getResultSet(0);
while (rs.next()) A
logger.info("read season with title {} for series {}",

rs.getColumn("season_title").getText(),
rs.getColumn("series_title").getText()

);
}.




Xo4yellb UCNONMHUTL 3anpoc - AepXun ceccuto!

Ceccusi He cYMTaeTCs AONTOXUBYLLIMM PECYPCOM.

Halwun ceccum

Nodeld: 1

Session 1d: “id1”

Sessionld: String N

Nodeld: Long
Node 2
Nodeld: 2
Id: “id2” /&/;\

Nodeld: 3 Node 1 Node 3

d: “id3” \__ \__
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Xo4yellb UCNONMHUTL 3anpoc - AepXun ceccuto!

Halum ceccuun

Session

Sessionld: String
Nodeld: Long

I/IHKaI'ICyJ'IFILI,I/IFI
pacrpeanereHHoOCTI
Nodeld: 1
Id: “id1”
v /\
\/
id: “id1”
Node 2
Nodeld: 2 g > Advanced
|d: “id2” transport

|d: “id3”

query: SELECT 1/4
NOdeId: 3 /

N

Node 1

S

Node 3




SessionPool

[Tlyn noggepxmuBaeT BpeMS XU3HU CECCUMN. B ctapom API: korga ceccusa BHe nyna, ee BpeMS
XXN3HW NpoadneBaeTCs KNMEHTCKMMIN onepaunsamu.

Session Pool

[loctaem ceccuto
ans pabotbl ¢ 6bason

1 2 3 1 < 2 3

Status & ResultSet
attach streams

(keep alive) /\
grpc call \/
\/ Sessionid: 1
Nodeld: 1
\/ \/
o o 7 7




ObpaboTka oLmnboK

OWwnbKM oendaTcsd Ha gBa OCHOBHbIX TUNA:

1. CepBepHble
2. TpaHcnopTHbIe

A
N

N A N A

Node 1

MHe nnoxo!
v Status: BadSession

>

N DY

grpc call
Sessionld: 1
Nodeld: 1

O
-

Client

Sessions

Invalidated!




HaTUBHbBIU KIMTUEHT UTOr

@ Mbl 3aBOEBanu
nobosb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

1. To4ka oTcyeTa AN B3aMoOOaenNCTBUS

c 6a3on gaHHbIX b arnate
g . Spring Data
2. Cnocob He cambin yOOOHbIN JPA
Spring Data
JDBC
Liquibase
O Flyway
HaTuBHbIN

KIMUEHT JDBC



BeeneHne JDBC

JDBC — 310 cTaHaapT B3anMoaeNCTBUS
Java-npunoxxexHuun c pasnuyHbimmn CYB/.

@ Mbl 3aBOEBanu
noboBb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

Hibernate
Spring Data

JPA
Spring Data
JDBC
Liquibase
Flyway
HaTunBHbIN

KITNEHT



Peannsauuna JDBC

YDB peanusyet JDBC, genernpya nHrepdgeuncol
JDBC cyuiecTByOWEMY HATUBHOMY KITUEHTY

N CMHXPOHHO BbI3biBada ero APl (QRPC
ACUHXPOHHbIN TPaHCMOopPT), aHanoOrnm4yHo
nogxoay, ucnonodyemomy Google Spanner.

JDBC

Statement

HaTnBHbIN
KIMNEeHT

Advanced
transport

Connection

Session
Pool



Peannsauuga JDBC

OCHOBHbIE acrneKThil, KOTOpPbIE€ CTOUT YHECTb.

JDBC
Statement Connection
\
HaTtuBHbIN
KITMeHT
Advanced Session

transport Pool




Peannsauuna JDBC

OCHOBHbIE acrneKThil, KOTOpPbIE€ CTOUT YHECTb.

- JDBC ucnonb3ayetca BMecTe C BHELLUHUM
javax.sgl.DataSource

JDBC

Statement Connection

Y

HaTtusHbIN
KIMNEeHT

Advanced Session
transport ' Pool




DataSource

DataSource
 Pa3Hble pa3mepsbl nynos JDBC
* Bpemsa XnsHu ceccum 3Ha4YNTENBHO KOpoYe Staterment Cormection
- Table Service API
v
HaTuBHbIN
KIMTNEeHT
Advanced Session

transport Pool




Peannsauunga Connection

PaccmoTtpum ocHoBHOU npummnTtine JDBC
java.sql.Connection:

NoTXx: [1na kaxxgoro ncnonb3yeTcqa ceccus
n3 SessionPool

TX: YoepxuBaHue ceccum n coxpaHeHume
MeTadaHHbIX TPpaH3aKLnn

Close: CoeanHeHne 3aKkpbITO

Connection
State

NoTx

Tx

Close



Mo)XHO 11 ObINO
npubuBaTb ceccuto
K Connection? o BC

OcCHOBHas npuynHa BUpPTYyarbHbIX Hibernate
. Spring Data
koHHekweHoB — Table Service API JPA
Spring Data
MHBanngauus KOHHeKLeHa npoucxoaunna ool yepes JDBC
meToa isValid () (TouHo Gkl npoucxoguna?) iU
Ceccum MoryT nMHBanmanpoBaTbCsl CEPBEPOM
Flyway
B CaMOM nyJrie
HaTuBHbI (:)
3aBMCMMOCTb OT BHELUHMX UMMMEMEHTALMNIA KIEHT -

JDBC



Peannsauuna JDBC

OCHOBHbIE acrneKThil, KOTOpPbIE€ CTOUT YHECTb.

- JDBC ucnonb3ayetca BMecTe C BHELLUHUM
javax.sgl.DataSource

- rollback() c onTuMucTUYECKMMU
O6110KMpPOBKaMU

JDBC

Statement Connection

Y

HaTtusHbIN
KIMNEeHT

Advanced Session
transport ' Pool




connection.rollback()

String updateString = "update COFFEES set SALES = ? where COF_NAME = ?";
String updateStatement = "update COFFEES set TOTAL = TOTAL + ? where COF_NAME = ?";

try (PreparedStatement updateSales = con.prepareStatement(updateString);
PreparedStatement updateTotal =con.prepareStatement(updateStatement)) {
con.setAutoCommit(false);
for (Map.Entry<String, Integer> e : salesForWeek.entrySet()) A

updateSales.executeUpdate();
updateTotal.executeUpdate();
con.commit();
}
} catch (SQLException e) {
if (con == null) A
try {
System.err.print("Transaction is being rolled back");
con.rollback();
} catch (SQLException excep) f{




connection.rollback()

catch (SQLException e) {
if (con == null) A
try 1
System.err.print("Transaction is being rolled back");
con.rollback();
} catch (SQLException excep) 1




A 4TO He TaK c rollback()?

CepBep cam OTKaTUT TpaH3aKLUMIo B criy4ae nHeanmgaumm NOoKOB.

[HononHutenbHbIN rollback HM kK Yemy He npuBeneT!

grpc call
Transactionld: «1» /\
> N
Aborted: Transaction lock invalidated Node 1
% ) ~—
Client Rollback () {Transactionld «1»}
Not found

33



Peannsauuna JDBC

DataSource

OCHOBHbIE acnekTbl, KOTOPble CTOUT YYECTb: JDBE
- JDBC ncnonb3yetca BMecTe C BHELUHUM Statement Connection

javax.sgl.DataSource
- rollback() c onTumMucTUYeCKkMMM

O6110KMpPOBKaMU
*  O6basneHne nepemeHHbix: VALUES (?,?,?) v

HaTtnBHbIN
KITMEHT
Advanced Session

transport - Pool




Parser

SELECT sa.title AS season_title, sr.title AS series_title
FROM seasons AS sa INNER JOIN series AS sr ON sa.series_1d = sr.series_id

WHERE sa.series_id = ? AND sa.season_1id = ?;

Y

DECLARE $seriesId AS Uinté4;

DECLARE $seasonId AS Uinté4;

SELECT sa.title AS season_title, sr.title AS serilies_title

FROM seasons AS sa INNER JOIN series AS sr ON sa.serilies_1id = sr.series_1id

WHERE sa.series_id = $seriesId AND sa.season_id = $seasonld:



Peannsauuga JDBC

OCHOBHbIE acrneKThil, KOTOpPbIE€ CTOUT YHECTb.

JDBC ncnonb3yerca BMecTe C BHELUHUM
javax.sgl.DataSource

rollback() c onTumMmncTMyeckumMn
O6110KMpPOBKaMU

O6bgasneHve nepemeHHbix: VALUES (?,7?,?)

loarotoBka batch 3anpocos

CTporo TMnn3npoBaHHbIE NapamMeTpbl

. U MHOTO BCSIYECKON TEXHNYECKON PaboThl

DataSource
JDBC
Statement Connection
parser
\
HaTuBHbIN
KITMEeHT
Advanced Session
transport - Pool




OCHOBHbIe orpaHn4yeHus

executeUpdate()
setNull(int index)
setSavepoint ()
OtcyTtcTBMe Tuna Time

DataSource

|

JDBC

Statement

parser

Connection

\

HaTtunBHbIN
KIMNEHT

Advanced Session

transport

Pool




JDBC ntorm

1. Mbl gBUraem 4yenose4ka
DataGrip

DBeaver

a &~ b

[lepexogum panblue!

SQLRecoverableException - BaxHO!

@ Mbl 3aBOeBanu
nobosb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

Hibernate
Spring Data

JPA
Spring Data
JDBC
Liquibase
Flyway
HaTunBHbIN

KITNEHT



L I q u I base be3onacHoe yrpaBrieHnMe MmnrpaunAamMmm

PasnnyHble dpopmaTthbl cxeMm: .sql, .xml,
Json, .yaml

3arpys3ka gaHHbix 3 .CSV



Liquibase: pacnpeneneHHasa 6noKMpoBKa

1D LOCKED LOCKEDBY | LOCKGRANTED

-- acquire lock
SELECT LOCKED FROM DATABASECHANGELOGLOCK WHERE ID = 1;



Liquibase: pacnpeneneHHasa 6noKMpoBKa

1D LOCKED LOCKEDBY | LOCKGRANTED

-- acquire lock
SELECT LOCKED FROM DATABASECHANGELOGLOCK WHERE ID = 1;

-— Ecnu false, denaem 3anpoc HAO B3dTue b6/JI0KUPOBKU
UPDATE DATABASECHANGELOGLOCK SET LOCKED = true /* LOCKEDBY & LOCKGRANTED %/ WHERE ID = 1;

-— Ecnu UPDATE BepHyn 0, 1O b6/10KUPOBKY B38Thb He ydasiocb, MNOBTOPUM B34Tue b/IOKUPOBKU 4Yepe3 1 ceKyHIy.



Liquibase: pacnpeneneHHasa 6noKMpoBKa

1D LOCKED

-- acquire lock

LOCKEDBY

LOCKGRANTED

SELECT LOCKED FROM DATABASECHANGELOGLOCK WHERE ID = 1;

-— Ecnu false, denaem 3anpoc HAO B3dTue b6/I0KUPOBKU

UPDATE DATABASECHANGELOGLOCK SET LOCKED = true /* LOCKEDBY & LOCKGRANTED %/ WHERE ID = 1;
-— Ecnu UPDATE BepHyn 0,

-- run migrations..

TO b6/I0KUPOBKY B3§Tb He ydasiocb, MNOBTOPUM B3dTue b6/10KUPOBKU 4epe3 1 ceKYyHAIy.



Liquibase: pacnpeneneHHasa 6noKMpoBKa

1D LOCKED LOCKEDBY | LOCKGRANTED

-- acquire lock

SELECT LOCKED FROM DATABASECHANGELOGLOCK WHERE ID = 1;

-— Ecnu false, denaem 3anpoc HAO B3dTue b6/I0KUPOBKU

UPDATE DATABASECHANGELOGLOCK SET LOCKED = true /* LOCKEDBY & LOCKGRANTED %/ WHERE ID = 1;

-— Ecnu UPDATE BepHyn 0, TO b6/10KUPOBKY B38Thb He ydasiocb, MOBTOPUM B34Tue b/IOKUPOBKU 4Yepe3 1 ceKyHdy.
-- run migrations..

-- release lock
UPDATE DATABASECHANGELOGLOCK SET LOCKED = false WHERE ID = 1;



Liquibase: pacnpeneneHHas briokmpoBka ans YDB

-- acquire lock Ha4yano TPAaH3akuuu

-- SERIALIZABLE

SELECT LOCKED FROM DATABASECHANGELOGLOCK WHERE ID = 1,

-— Ecnu false, denaem 3anpoc Ha B3gTue b6/710KUPOBKU

UPDATE DATABASECHANGELOGLOCK SET LOCKED = true WHERE ID = 1,

COMMIT,;

-- Transaction lock invalidated - 03HayeT, 4TO b6/IOKUPOBKY He yoasiocb B35iTb, KTO - TO HAC 0b6bo2HanN



OcTaBLunecda nyHKTbl No Liquibase

Calling Code SqlStatement

Creates and configures

13

execute(sqglStatement)

Calling Code SqlStatement

https://contribute.liquibase.com/code/api/sqlgenerator-sqlgenerator/

Executor SqlGeneratorFactory SqlGenerator Database
>
generateSql(sqglStatement)
=
generateSql
b
returns SQL
4 .................................
returns SQL
4 ..........................................
Executes SQL
P
Executor SqlGeneratorFactory SqlGenerator Database




Liquibase ntoru

1. [IBUraem 4yenoseyka ganbLue

2. Moxem cmeno ncnonb3oBaTb
pacwmpeHmne B Spring Boot

yTUnuTy liquibase

4. [Buraemca ganbLue!

Jlnbo noaknaabiBas .jar paclnMpATb

@ Mbl 3aBOeBanu
nobosb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

Hibernate
Spring Data
JPA
Spring Data
O JDBC
Liquibase
Flyway

HaTtuBHbIN
KITNEeHT

JDBC



Flyway be3onacHoe yrpaBlrieHne MmnrpaumnamMmm ..

N BCE



FIyway: Pg: SELECT * FROM lock FOR UPDATE

paCI'Ipe,EI,eJ'IeHHaﬂ Oracle: LOCK TABLE lock IN EXCLUSIVE
MODE
6”OK|/|pOBKa CockroachDB, Google Spanner: INSERT

INTO ¢ expired_time



Flyway: pacnpeneneHHas brnokmpoBka ansa YDB

-— KJIUEHT MblTAeTCH BCTABUTb QUKTUBHYKW 3anucb c¢ ID = -100

INSERT INTO flyway_schema_history(installed_rank, version, description) VALUES (-100, ?, 'flyway-lock');
-- KTO ycrnesn BCTABUTb TAKYKW 3anucb, TOT U nudep

-— 0TNyckKaeTcsd b6J/IOKUPOBKY

DELETE FROM flyway_schema_history WHERE installed_rank = -100

BaxxHbiMm otninumem ot CockroachDB n Google Spanner aBnsetcsa 10, 4TO Mbl HE NPOCTaBSEM

TanuM-ayT uctedyeHns BNOKMPOBKKU, a NPUoCTaHaBMMBaeM npoLecc anga paccrnenosaHua DBA,
Kak cgenaHo B Apache Ignite.

49



Flyway ntoru

1. 1BUraem 4yenoBeyka

2. Spring Boot ¢ Flyway pabotaer
B LUTATHOM PEXNME

3. Ytunuty Flyway MOXHO paclinpuTb

Jar gnanekTa

@ Mbl 3aBOEBanu
noboBb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

Hibernate
Spring Data
JPA
Spring Data
JDBC
Liquibase O
Flyway

HaTtuBHbIN
KITNEeHT

JDBC



J PA (H | be ' ate) [eHepaumsa SQL: Hibernate otBevaer

3a co3gaHue BanunaHoro SQL
N3 06 bEKTHO-OPUEHTUPOBAHHOIO KOAa

MannuHr cywHocTen

CBon a3bik 3anpocos (JPQL / HQL)

[lepeHocumocTb ¢ ogHon CYB/1 Ha apyryto



I_I e pe H OCM M OCTb — WUHCTPYMEHT, KOTOPbIW

nomoraet Hibernate renepuposatb SQL,

W ﬂnmaneKTbl COOTBETCTBYOLLMIN cneundukaumam pasnmuyiHbiX
CYB/l, octaBasdcb nepeHOCUMbIM
Npv NePEKNYEHNN TEXHOMNOTUN.

hibernate-core OCHOBHbIEe AMaNeKTbl
hibernate-community-dialects

OTaenbHble NpoekTbl, Hanpumep YDB
nnn Google Spanner



[lnanekT

[nanekT He 3aBucuT Hanpamyto ot JDBC apavsepa.

- HOunanekTt onpegensietcs no URL k 6ase jdbc:{name}... (switch no name B hibernate-core)

- Bbl MOXeTe sIBHO yka3aTb AnanekT, ecriin HeobxXoanmo

Co3pnaBasi HOBbIU OMANEeKT:
*  Bbl Hacneaytotech ot cyuwiecTtBytoulero (CockroachDB Hacnenyetcs ot PostgreSQLDialect)
- Bbl co3gaeTe HOBbIN OT 6a3oBoro knacca org.hibernate.dialect.Dialect

* WcnonbayeTte vyxou (npocton CRUD ansa HosBow ycrnosHo CYB[)
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YDB ananekT

YDB o63aBenacb coOCTBEHHbLIM NOSTHOLIEHHLIM AMarieKTOM, KOTOPbIN HacneayeTcs
oT org.hibernate.dialect.Dialect. NpumevyatenbHO, YTO TAKNX ONANEKTOB HECKOMbKO,
yunTbiBas Bepcumn Hibernate:

+  [unanekTt gns Hibernate 5
+  [unanekTt gons Hibernate 6

- [unanekT (BO3MOXHO) ansa oyaywmx sepcun Hibernate 7, 8 n ganee

spring.jpa.properties.hibernate.dialect=tech.ydb.hibernate.dialect.YdbDialect
spring.datasource.driver-class-name=tech.ydb.jdbc.YdbDriver

spring.datasource.url=jdbc:ydb:grpc://localhost:2136/1local



®opmupoBaHne SQL 3anpoca k CYb[1

OcHoBHag 3agada ananekrta ooxon AST
npu dopmupoBaHum SQL-3anpoca kK 6a3e AaHHbIX.

p— == 3[ .
SELECT ‘ FIELDS FROM TABLES WHERE ’?DNDITION;I

| |

L




®opmupoBaHne SQL 3anpoca k CYb[1

OcHoBHag 3agada ananekrta ooxon AST
npu dopmupoBaHum SQL-3anpoca kK 6a3e AaHHbIX:

dopmupoBanHue narmHaumn: LIMIT ? OFFSET ?
Bmecto OFFSET ? ROWS FETCH FIRST ?
ROWS ONLY

@Override

protected void renderOffsetFetchClause(
// params

) {
if (fetchExpression == null) A
appendSqgl(" limit ");
fetchExpression.accept(this);

}.

if (offsetExpression %= null) {
appendSql(" offset ");
offsetExpression.accept(this);



®opmupoBaHne SQL 3anpoca k CYb[1

OcHoBHas 3agada ananekrta ooxoa AST @0verride
npu dpopmmpoBaHun SQL-3anpoca k 6ase AaHHbIX: pUbkéguf‘EaT\?PenQUOteo t
»  @®opmupoaHue narnHauun: LIMIT ? OFFSET ? )
Bmecto OFFSET ? ROWS FETCH FIRST °? @0verride
ROWS ONLY public char closeQuote() {
return ' ';
»  ObopaymBaTb CUHTAKCUYECKMN CIOXHbIE UMEHA: } |
FROM a-b Bmecto FROM “a-b” @Override

public boolean supportsCaselnsensitivelLike() A
return true;

- dopmupoBaHme 3Ha4veHue bool B )
3anpoce:. true, false Bmecto 1m0
. @Override
* current_timestamp: pag yHKUUA public String getCaseInsensitivelike() {
015 NOMyYeHUs BpeMeHu Y return "ilike";

* @unbtp no wabnony LIKE /ILIKE .. ESCAPE ?



[1ononHUTENbHbIE
BO3MOXXHOCTU OAManeKTa

» [eHepauunsa cxembl O6asbl JaHHbIX

@Getter

@Setter

@Entity

@Table(name = "Groups")

public class Group {
QAId
@Column(name = "GroupId")
private int 1id;
@Column(name = "GroupName")
private String name;
@0neToMany(mappedBy = "group")

private List<Student> students;

v

CREATE TABLE Groups (
GroupId Int32 NOT NULL,

GroupName Text,

PRIMARY KEY (GroupId)



[lononHuTernbHbIE ey

@Data
@Table(name = "hibernate_test")
BO3MOXHOCTU ANAJIEKTa blic clace TestEntity
@Id
private Integer 1id;

. FeHepaLu/m CXEMb! 6a3bl aHHbBIX @Column(name = "c_Date", nullable = false)

E

private LocalDate date;

- Perncrtpaumsa HoBbix Tunos, Hanpumep Datetime @Column(name = "c_Datetime", nullable = false)

private LocalDateTime datetime;
@Column(name = "c_Timestamp", nullable = false)

private Instant timestamp;

v

create table hibernate_test

(

c_Datetime Datetime not null,



[1ononHUTENbHbIE
BO3MOXXHOCTU OAManeKTa

SELECT

» [eHepauunsa cxembl O6asbl JaHHbIX , ,
serlies_1id,

«  Perncrtpaumsa HoBbix Tunos, Hanpumep Datetime title,
- [NobaenaTteb hint’bl Anga 3anpocos. Mpumepsl info,
(USE INDEX B MySQL, VIEW B YDB) pelease_date,
- [o6aBnATb 1 nepeonpenensatb Binder n Extractor views,
O5NA TeX UM UHBbIX TUMOB AaHHbIX uploaded_user_id

FROM series VIEW views_index

WHERE views = someValue



EcTb nn npobnemsbi?



CUHTaKcunyeckme

B YQL moxHO nucartb crnegytoLwero smaa 3anpoc:

SELECT A .. FROM TABLE GROUP BY func(column) AS A

BmMmecTo

SELECT func(column).. FROM TABLE GROUP BY func(column)

rpyI'II'II/IpOBKa N NMPOoEKUNA 1O pe3yribraTy beHKLI,I/II/I CTaHOBUTCA HE Bblpa3nMa.



CUHTaKcunyeckme

SELECT *
FROM TableName VIEW IndexName
WHERE ...

Bctaska VIEW, paboTaet yxe noBepx creHepupoBaHHoro SQL. A He obxoge CMHTaKCU4eCcKoro gepesa.

Perynspka ang solpaxennsa USE INDEX B MySQL:

Pattern.compile( "A\\s*(select\\b.+?\\bfrom\\b.+?) (\\bwhere\\b.+?)$" )


https://github.com/hibernate/hibernate-orm/blob/main/hibernate-core/src/main/java/org/hibernate/dialect/hint/IndexQueryHintHandler.java

CepBepHbIe

SELECT

ObpalleHne K KOSToOHKaM BHE MNPOEKUUN: sa.title AS season_title,

. ORDER BY sr.title AS series_title
FROM seasons AS sa

- GROUP BY INNER JOIN series AS sr

ON sa.series_id = sr.serilies_1id
WHERE sa.seriles_1d = 1
ORDER BY sr.series_1id, sa.season_1d;

Can't get value: Status: GenericError, Issues:

Error: Member not found: sr.series_1id
Error: Member not found: sa.season_1id



CepBepHbIe

select

studentO_.studentId as studentil_1_,
studentO_.groupId as groupid2_1_,
studentO_.name as named_1_

from Students student(_

order by studentO_.name 1imit ?

Henb3st obpaTnTbCs K NOrto
name, Tak Kak OHO yXe
Ha3BaHO MHa4e

Can't get value: Status: GenericError, Issues:

Error: Member not found: studentO_.name



Hibernate ntoru

1. 1BUraem 4yenoBeyka

2. Nunanekt YDB anga Hibernate
3. Spring Data JPA

@ Mbl 3aBOeBanu
nobosb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

O
-

Hibernate
Spring Data
JPA

Spring Data
JDBC

Liquibase

Flyway

HaTtuBHbIN
KITNEeHT

JDBC



Spn ng Data J DBC “Spring Data JDBC, part of the larger Spring

Data family, makes it easy to implement
JDBC based repositories.”




Spring Data JDBC

interface SimpleUserRepository : ListCrudRepository<User, Long> {

fun findByUsername(username: String): User?

v

SELECT Users . id AS 1d , Users . username AS "username ,
"Users . lastname AS lastname , Users . firstname AS firstname

FROM "Users WHERE "Users . username = ?



Spring Data JDBC

fun findByLastnameOrderByUsernameAsc(lastname: String, page: Pageable): Slice<User>



Spring Data JDBC

fun findByLastnameOrderByUsernameAsc(lastname: String, page: Pageable): Slice<User>

LIMIT ? OFFSET ?

username lastname Users lasthrame=? | |  username




Spring Data JDBC

fun findByLastnameOrderByUsernameAsc(lastname: String, page: Pageable): Slice<User>

SELECT FROM | WHERE .| ORDERBY LIMIT ? OFFSET ?

AN L

id username lastname Users lastname = ? username

SELECT "Users . i1d AS 1i1d , Users . username AS "username ,

"Users . lastname AS "lastname , Users . firstname AS firstname
FROM "Users

WHERE "Users . lastname = ?

ORDER BY "Users . username ASC LIMIT 6 OFFSET 5




[InanekTbl N3 KOPOOKM

Spring Data JDBC BkntovaeT nogaepkky cneayowmx 6as gaHHbIX:
- DB2

« H2

- HSQLDB

- MariaDB

»  Microsoft SQL Server
- MySQL

- Oracle

* Postgres

3aMeTUM, YTO UX HE TaK MHOrOo
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YDB ananekTt

org.springframework.data.jdbc.repository.config.DialectResolver$JdbcDialectProvider=\

tech.ydb.data.repository.config.YdbDialectProvider

[lpoBanaep npeacrtaBngaeT peanm3ayuio amanekrta u3 Mmoaynga spring-data-relational,
KOTOPbIN MOXET ObITb UCNOSb30BaH B AanbHenwem B Spring Data R2DBC.



BO3MOXHOCTU AnanekKkra

« ObpaboTka cobCTBEHHbIX aHHOTALUMN Yepes spring-aop, Hanpumep @ViewIndex
» ®opmupoaHue narnHaumu: LIMIT ? OFFSET ?

 [lpoueccuHr Bcex umeH: obopavmBaem B backtick -

» Order by null: None ana YQL

* LockMode — YDB He noggepxuBaeTt



VIEW INDEX

@ViewIndex(indexName = "username_index")

fun findByUsername(username: String): User?

FROM
SELECT @Viewlndex WHERE

id username lastname Users username = ?

SELECT "Users . id AS 1i1id , Users . username AS "username ,
"Users . lastname AS Tlastname , Users . firstname AS

“firstname

FROM Users VIEW "username_index AS "Users

WHERE "Users . username = ?



A eCcTb TYT npoodbnemb!?

YyTb-YyTb

76



LocalDate n LocalDate Time

BHesanHble Lenovkn nonyyenuns java.sql.JDBCType:
- Java.time.LocalDate -> java.sql.Timestamp -> TIMESTAMP

- Java.time.LocalDateTime -> java.time.LocalDateTime -> UNKNOWN

JdbcUtil BOT Takon BOT CTpaHHbIW.

[Tony4aeTcqa, He MoXXeM ncnonb3oBaTtb LocalDate ona tnna Date. A gna LocalDate Time He moxem
ncnonb3oBartb null, Kak 3Ha4yeHue.


https://github.com/spring-projects/spring-data-relational/blob/main/spring-data-jdbc/src/main/java/org/springframework/data/jdbc/support/JdbcUtil.java

PacwmnpeHune JdbcConverter

dConfiguration

dEnableJdbcRepositories

dEnableJddbcAuditing
dImport(AbstractYdbJddbcConfiguration.class)
public class YdbJdbcConfiguration {}

@YdbType("Date")

private LocalDate dateColumn;
@YdbType("Datetime")

private LocalDateTime datetimeColumn;



Spring Data JDBC ntoru

[1BUraem 4yenose4yka

[1obaBnaem YDB gnanekT
N BCe paboTaeT N3 KOPOOKU

Kaknx nmbo cuHTakCn4eckux
OrpaHU4YEHUN HET

ABTONHKPEMEHT TONbKO Ha NOAX0oAe
(ucnonb3ynte Persistable)

y  Mebl 3aBoeBanu
nobosb Java mupa

R2DBC, JOOQ,
Spring Data R2DBC

Hibernate
Spring Data O
JPA -
Spring Data
JDBC
Liquibase
Flyway

HaTtuBHbIN
KITNEeHT

JDBC



JOOQ

JOOQ — 3To 6BubnunoTteka ans Java, kotopas
Nno3BoNngdeT co3gaBsaTtb TUNnoobesonacHblie SQL-
3anpochkbl NyTeM reHepauuu Java-knaccos U3
cXeMbl 6a3bl AaHHbLIX U UCMONb30BaHUSA
YAOOHbIX KOHCTPYKTOPOB 3amnpoCoB.



[ eHepaunsa Java KrnaccoB

<strategy>
<name>tech.ydb.joog.codegen.YdbGeneratorStrategy</name>

</strategy>

<database>
<name>tech.ydb.jooq.codegen.YdbDatabase</name>
<excludes>.sys.x</excludes>

</database>
CREATE TABLE series public class SeriesRecord extends
(
series_id Inté4, UpdatableRecordImpl<SeriesRecord>
title Text,
series_info Text, g
Eg}§2§$_ﬂg$e(22ﬁiés id) public class Series extends

, INDEX title_name GLOBAL ON (title) TableImpl<SeriesRecords



YdbDslIContext

PacwunpeHune DslContext:
- UPSERT

- REPLACE

- VIEW



UPSERT / REPLACE no ananorum ¢ INSERT

ydbDSLContext.upsertInto(SERIES) ydbDSLContext.replaceInto(SERIES)
.set(record) .set(record)
.execute() .execute()

upsert into “episodes’ (" series_id’, "season_id , " episode_id’, "title’, "air_date’)

values (?, ?, ?, ?, ?)

replace into "episodes’ ( series_id , “season_id’, ‘episode_id’, “title’, “air_date’)

values (?, ?, ?, ?, ?)



VIEW

vdbDSLContext.selectFrom(SERIES.useIndex(Indexes.TITLE_NAME.name))
.Where(SERIES.TITLE.eq(title))

.fetchOne()
select series . serilies_id , series . title , series . seriles_info ,
"series . release_date

from series view title name where series . title = ?



A eCcTb TYT npoodbnemb!?

YyTb-YyTb
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JOOQ mntoru

ounaepol

2. [MonHbin kKoHTponb Hag SQL

CBOW cTapTep

4. Bepcuum - an an

Bo3amoxxHocTb nncatb YQL cneundunyHble

Ons Spring Boot Hy>XHO ByaeT HanucaTtb

@ Mbl 3aBOeBanu
noboBb Java mupa

O
-

R2DBC, JOOQ,
Spring Data R2DBC

Hibernate
Spring Data
JPA
Spring Data
JDBC
Liquibase

Flyway

HaTtuBHbIN
KITNEeHT

JDBC



R2DBC



[ lpakTn4yeckne BbiBOAbI Anga YDB

. MonuTnky peTpaes Tenepb Hy>XHO Mot perTuHr:;
HacTpavBaTb KIMMEHTY SBHO . JOOQ

. He Gontech TporaTb AnanekTbl, BCA4YECKU . Spring Data JDBC
PACLLINPATE NX ANA CBOUX HYXA . Hibernate (Spring Data JPA)

[Tpnmepbl




KoHuenTyanbHble BbIBOALI

BaXXHO noHMMaTb, YTO MHTErpaLuus

c Java-ppenmBopkamu, 3TO He TONMbKO
KINMMEHTCKMUE «nNpucegaHnsa», HO Takxe
BbI3OB CEPBEDY.

[ OTOB NN A3bIK 3aMpPOCOB NPUHUMATb
TaKNe CroXHOCOYNHEHHbIE 3amnpocChbl?

OTO BCe no3pongdet 6ase gaHHbIX
9BOSTIOLIMOHNPOBATb B COOTBETCTBUM
C OXXMOAaHUAMU BHELLUHUX KIMMEHTOB
N CTaHOAPTOB A3bIKOB.
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bnarogapHoOCTb!

Bnagumunp CutHmnkKoB AnekcaHap opwieHUH Unba KpuylwieHkoB
@vladimirsitniky @alexandr268 @ikriushenkov



KyparokoB Kupunn AnekceeBuu
Tg: @ForeverTired




