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Lenb nekumnmn

* Hayuntbca ncnonbsosatb CYB/l n3 nporpammsbl Ha Java
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[1lnaH nekumu

* Yto Takoe CYB/?

* HayHem € co3aaHMA NPOEKTa...

e 3a4em Ham Boobue ncnonb3osatb CYB/?

* icnonb3oBaHue Hibernate ana pabotbl c CYB/]

* [TepBbl BAMH KOMOM MU 3a4EM HYXKHbl TPAH3aKLUUU

* [Tonb3oBaTENN KANYIOTCA HA CANLLKOM AO0ANTYI0 paboTy canTa
* Tenepb BCe XOPOLLO, HO YTO AenaTb Aanblie?

* tor
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YTo Takoe CYB/?

* CYB/ - 3TO nporpamma, KoTopaa 3aHMMaeTca ynpasaeHmem BallMMu
naHHbIiMK (Hanpumep, PostgreSQL, MS SQL, MySQL, OracleDB).

* b/l - 3TO BawWu AaHHble B KAKOM-TO CTPYKTYpUPOBaHHOM BUAeE
(Hanpumep B json'e MK NPOCTO CTPOKU B TEKCTOBOM Pannie).

NAUMEN



PenaumoHHble CYbB/]

1 2003 —_
2 1 3 2005 2 Green
1 2005 3 Blue

|

MakeModel

[ Make |
Pathfinder —

2 Bluebird Bisan
1 Civic 2 Honda

Mpumep TUNUYHOW PENALMOHHON MOAENU AaHHbIX
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Co3aaHKMe NPOoekKTa

https://start.spring.io

' = Spring Initializr x =+

e

<O

c

@ start.springio

initializr
Project Language
O Maven Project O Kotlin
Q Groovy

Spring Boot

O 240 EBNAPSHOT) O 240(M3) QO 235 (SNAPSHOT)
O 2211 (SNAPSHOT) O 2210

O 2118 (SNAPSHOT) O 2117

Project Metadata

Group ru.naumen

Dependencies

Spring Data JPA

ADD DEPENDENCIES... CTRL+BE l

Persist data in SQL stores with Java Persistence API using Spring Data

and Hibernate.

Artifact cinema

Name cinema

Description Demo project for Spring Boot|

Package name runaumen.cinema

Packaging Q War

Java Q15 Os

GENERATE CTRL + ¢

| l EXPLORE CTRL + SPACE

| [ommee- |
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Co3aaHKMe NPOoekKTa

v g cinema ~/workspace/db/cinema

> .gradle
> .idea
> gradle
~ [ src
V main
~ [ java

¥ [¥ ru.naumen.cinema
¢ CinemaApplication
> [IZresources
? test
= .gitignore
build.gradle
gradlew
= gradlew.bat
me HELP.md
settings.gradle
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PYHKUNU NPUNNTOHKEHNA

* bynem aenatb aHanor knHonoucka (kinopoisk.ru)
* MoXHo 0o06aBnATb, yAaNATb U USMEHATb PUIbMbI U3 BUBANOTEKM

* MOHO BbICTaBAATb PENTUHIU PUIbMaAM
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[Tpenmyllectsa CYb/1

* MHoOrononb3oBaTENbCKUIN AOCTYN

* CTOMKOCTb K cboam

* Yno6bHbi APl (SQL)

 LLInpoKkne BO3MOKHOCTM A8 NPOKAYKMU NPOU3BOAUTE/IbHOCTU
* [lpocToTa pe3epBUPOBAHUA

* Bo3moXHOCTKN AnA noaaepxKn CoraCoBbdHHOCTU AdHHDbIX
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PostgreSQL

* Open source

* OgHa n3 cambix nonynapHbix CYb/

* Camaa nonynapHaa CYb/ ana Java

* bonblioe coobuiecTso

* [loHATHaA AOKYMEHTaLUuA

NAUMEN
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Cxema Hawewn b/l

movies

oid nteger

L title text
year integer

mnu%_id:id

ratings
Loid nteger
.~ user_id nteger
. i movie_id nteger
.~ rating double precision
1E created timestamp with time zone

NAUMEN
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OTObparkeHne cxembl B Java

@Entity
@Table(name = "movies")
public class Movie {

@Id
private int id;

@Column(name = "title")
private String title;

@Column(name = "year")
private int year;

NAUMEN
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OTObparkeHne cxembl B Java

@Entity
@Table(name = "ratings")
public class Rating {

@Id
private int id;

@ManyToOne
@JoinColumn(name = "movie_id")

private Movie movie;

@Column(name = "user_id")
private int userld;

@Column(name = "created")
private Instant created;

@Column(name = "rating")
private double rating;

NAUMEN
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OTObparkeHne cxembl B Java

@Entity
@Table(name = "movies")
public class Movie {

@Id
private int id;

@Column(name = "title")
private String title;

@Column(name = "year")
private int year;

@O0neToMany(mappedBy = "movie")
private List<Rating> ratings;

NAUMEN
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CTpyKTYypa Spring Data

Code

JPA Interfaces usage

JPA

JPA Implementation usage
Y

Hibernate ‘

A
JDBC Implementation usage

JDBC |

4
DDL and DML usage

DB

NAUMEN
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Penosutopumn Spring Data

package ru.naumen.cine ma.repos;

import org.springframework.data.jpa.repository.JpaRepository;
import ru.naumen.cinema.db.Movie;

public interface MovieRepository extends JpaRepository<Movie, Integer> {

}

NAUMEN
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Penosutopumn Spring Data

@NoRepositoryBean
public interface JpaRepository<T, ID> extends PagingAndSortingRepository<T, ID>, QueryByExampleExecutor<T> {

@Override
List<T> findAll();

@Override
List<T> findAll(Sort sort);

@Override
List<T> findAlIByld(Iterable<ID> ids);

@Override
<S extends T> List<S> saveAll(Iterable<S> entities);

NAUMEN
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Penosutopumn Spring Data

public void updateMovieTitle(int movield, String newTitle) {
var movie = movieRepository.getOne(movield);
movie.setTitle(newTitle);
movieRepository.save(movie);

}

NAUMEN
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CBou 3anpoc B Spring Data

public interface RatingRepository extends JpaRepository<Rating, Integer> {

@Query("select avg(rating) from Rating where movie = :movie"
double avgRatingForMovie(Movie movie);

}

NAUMEN
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CBou 3anpoc B Spring Data

public interface RatingRepository extends JpaRepository<Rating, Integer> {

@Query("select avg(rating) from Rating where movie = :movie"
double avgRatingForMovie(Movie movie);

List<Rating> findByCreatedAfter(Instant date);
}

NAUMEN
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Peanunsauma NormKu

public void addRatingToMovie(int movield, int userld, double rating) {
var movie = movieRepository.getOne(movield);

var newRating = new Rating();
newRating.setMovie(movie);
newRating.setUserld(userld);
newRating.setRating(rating);
newRating.setCreated(Instant.now());

ratingRepository.save(newRating);

}

public void removeMovielfBadRating(int movield) {
var movie = movieRepository.getOne(movield);
var avgRating = ratingRepository.avgRatingForMovie(movie);
if (avgRating < 1) {
movieRepository.delete(movie);
}
}

NAUMEN
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Peanunsauma NormKu

ratingService.addRatingToMovie(movield, userld, rating);
ratingService.removeMovielfBadRating(movield);

NAUMEN
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Peanunsauma NormKu

@Transactional
public void addRatingToMovie(int movield, int userld, double rating) {
var movie = movieRepository.getOne(movield);

var newRating = new Rating();
newRating.setMovie(movie);
newRating.setUserld(userld);
newRating.setRating(rating);
newRating.setCreated(Instant.now());

ratingRepository.save(newRating);

}

@Transactional
public void removeMovielfBadRating(int movield) {
var movie = movieRepository.getOne(movield);
var avgRating = ratingRepository.avgRatingForMovie(movie);
if (avgRating < 1) {
movieRepository.delete(movie);
}
}

NAUMEN
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Peanunsauma NormKu

@Transactional
public void addRatingToMovie(int movield, int userld, double rating) {
var movie = movieRepository.getOne(movield);

createNewRating(movie, userld, rating);
removeMovielfBadRating(movie);

}

private void createNewRating(Movie movie, int userld, double rating) {
var newRating = new Rating();
newRating.setMovie(movie);
newRating.setUserld(userld);
newRating.setRating(rating);
newRating.setCreated(Instant.now());

ratingRepository.save(newRating);

}

private void removeMovielfBadRating(Movie movie) {
var avgRating = ratingRepository.avgRatingForMovie(movie);
if (avgRating < 1) {
movieRepository.delete(movie);
}
}

NAUMEN
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ONTUMM3aLMA 3aNpPOCoB

public interface RatingRepository extends JpaRepository<Rating, Integer> {

@Query("select avg(rating) from Rating where movie = :movie"
double avgRatingForMovie(Movie movie);

}

NAUMEN
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ONTUMM3aLMA 3aNpPOCoB

spring.jpa.show-sgl=true
spring.jpa.hibernate.format_sql=true

NAUMEN
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ONTUMM3aLMA 3aNpPOCoB

Hibernate:
select
avg(rating0_.rating) as col_0_0_
from
ratings rating0_
where
rating0_.movie_id="?
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ONTUMM3aLMA 3aNpPOCoB

explain analyze

select avg(rating0_.rating) as col 0 0 _
from ratings rating0_

where rating0_.movie_id="?

NAUMEN
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ONTUMM3aLMA 3aNpPOCoB

W = o b B W R

10

12
13
14

8 A

14 rows ~

QUERY PLAN

Finalize Aggregate (cost=349623.13..349623.14 rows=1 width=8) (actual time=547.495..548.865 rows=1 loops=1)
— Gather (cost=349622.91..349623.12 rows=2 width=32) (actual time=547.435..548.858 rows=3 loops=1)

Workers Planned: 2
Workers Launched: 2

— Partial Aggregate (cost=348622.91..348622.92 rows=1 width=32) (actual time=523.296..523.297 rows=1 loops=3)

— Parallel Seq Scan on ratings rating®
Filter: (movie id = 193887)
Rows Removed by Filter: 9251149
Planning Time: @.881 ms
JIT:
Functions: 17

(cost=0.00..348619.21 rows=1480 width=8) (actual time=343.728..523.282 rows=1 loops=3)

Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 4.318 ms, Inlining @.000 ms, Optimization 1.188 ms, Emission 18.688 ms, Total 24.834 ms

Execution Time: 550.976 ms

NAUMEN

29



ONTUMM3aLMA 3aNpPOCoB

private List<Row> rows;

private List<Row> findAlIRows (int movield) {
var resultedRows = new ArrayList<Row>();

for (Row row : rows) {
if (row.movield == movield) {
resultedRows.add(row);

}
}

return resultedRows;

NAUMEN
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ONTUMM3aLMA 3aNpPOCoB

private List<Row> rows;

private List<Row> findAlIRows (int movield) {
var resultedRows = new ArrayList<Row>();

for (Row row : rows) {
if (row.movield == movield) {
resultedRows.add(row);

}
}

return resultedRows;

NAUMEN

private List<Row> rows;
private Map<Integer, List<Row>> rowsByMovield;

private List<Row> findAlIRows (int movield) {
var resultedRows = rowsByMovield.get(movield);

return resultedRows;

}

31



ONTUMM3aLMA 3aNpPOCoB

create index idx_movie_id on ratings (movie_id)
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ONTUMM3aLMA 3aNpPOCoB

create index idx_movie_id on ratings (movie_id) — 8 cekyHa 610knpoBKu !
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ONTUMM3aLMA 3aNpPOCoB

create index idx_movie_id on ratings (movie_id) — 8 cekyHa 610knpoBKu !

create index concurrently idx_movie_id on ratings (movie_id)

NAUMEN
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ONTUMM3aLMA 3aNpPOCoB

explain analyse

select avg(rating® .rating) as col @ @
from ratings rating@

where rating@ .movie id = 193887;

B Output Result 23

8 rows S s o»
QUERY PLAN

1 Aggregate (cost=12797.16..12797.17 rows=1 width=8) (actual time=8.052..0.053 rows=1 loops=1)

2 — Bitmap Heap Scan on ratings rating® (cost=43.97..12788.28 rows=3552 width=8) (actual time=0.031..0.032 rows=3 loops=1)
3 Recheck Cond: (movie id = 193887)

4 Heap Blocks: exact=1

5 — Bitmap Index Scan on idx movie id (cost=0.080..43.88 rows=3552 width=8) (actual time=0.0828..0.028 rows=3 loops=1)
6 Index Cond: (movie id = 193887)

7 Planning Time: ©.186 ms

8 Execution Time: ©.879 ms

NAUMEN
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HoBble TpeboBaHMA — HOBble NPOBIEMD

initializr

Project Language

QO Maven Project Q Kotlin
Q Groovy

Spring Boot

O 240 (SNAPSHOT) O 2.4.0 (M3)
O 2.35 (SNAPSHOT)

O 221 (SNAPSHOT)  © 2.210

O 2118 (SNAPSHOT) O 2117

Project Metadata

Group com.example

Artifact  demo

Name demo

Description  Demo project for Spring Boot

Package name com.example.demo

Packaging Q War

Java Q15 Os

Dependencies ADD.. CTRL+B

Flyway Migration

Versicn control for your database so you can migrate from
any version (incl. an empty database) to the latest version
of the schema

GENERATE CTRL +d ll EXPLORE CTRL + SPACE || SHARE... |

¢

demo.zip

b
b
b
rim

.gitignore

HELP.md

gradle

settings.gradle

src

DOWNLOAD l I COPY l

plugins {

id 'org.springframework.boot’ version

group = '

version

sourceCompatibility = '11°

repositories {

mavenCentral()

dependencies {
implementation 'org.springframewor
implementation 'org.flyway
testImplementation( org.s

exclude group: 'o

test {

useJUnitPlatform()

‘2.3.4.RELEASE"

version

DOWNLOAD CTRL + < | | CLOSE ESC

‘1.0.1@.RELEASE

NAUMEN
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HoBble TpeboBaHMA — HOBble NPOBIEMD

Versioned Migrations Undo Migrations Repeatable Migrations

Prefix Separator Suffix Prefix Separator Suffix Prefix Separator Suffix

! l ! 1 1 1 1 1 !
T 1 1 1 1

Version Description Version Description Description

U 2  Add new table .sgl R _ Add mew_table .=ql

NAUMEN
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HoBble TpeboBaHMA — HOBble NPOBIEMD

alter table if exists movies add column if not exists description text;

SFC
main
java
ru.naurmen.cinema
db
repos
service
¢ Cinemafpplication
FESOUFCES
db.migration
sa V1__add_descr_to_movies.sql
application.properties
test
@ «gitignore
build.gradle
= gradlew
= gradlew.bat
sy HELP.rndl
settings.gradle

NAUMEN



HoBble TpeboBaHMA — HOBble NPOBIEMD

spring.jpa.hibernate.ddl-auto=update

NAUMEN



NTor

~ I cinema ~/workspace/db/cinema

» [ .gradle
b .idea
» gradle
~ [Wsrc
~ [z main
~ [ java
~ [¥ru.naumen.cinema
v ndb
£ Movie
£ Rating
~ [N repos

I MovieRepository
I RatingRepository
™ service
£ MovieService
£ RatingService
& CinemaApplication
» [Zresources
» g test
= -gitignore
build.gradle
gradlew
= gradlew.bat
s HELP.md
settings.gradle
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NTor

* BcnomHunnun yto takoe CYbB/l n yem otnnyaetca ot b/l

* [lToHANn 3a4em HYXKHO ncnonbsosatb CYb/1

* YBUAENN KaK MOXHO BbICTPO co34aBaTb NPOEKT Ha Spring Boot'e

* Hayuymnmncob otobparkaTb PENALMOHHYIO CXEMY Ha NPOCTbI€ KAACChl

* Hayuymnmcob coxpaHAaTb AaHHbIe B 64 1 3dPEKTUBHO YMTATb UX OTTYAA
* [TOHAM KaK aTOMAPHO BHOCUTb HECKOJIbKO U3MEHEHUIN B 64

* Hayuynnmncb nnucatb murpaumm
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