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AGENDA

» Warum kein Hibernate / JPA ?
» Welche Alternativen gibt es ?
» Warum JOOQ ?

» Wie benutze ich JOOQ ?

» Wie wirkt sich das aus ?
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https://www.toptal.com/java/how-hibernate-ruined-my-career
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@Entity
public class TodoEntity {

@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)

private int id;
private String text:

@Column{name = "due_date")
private LocalDate dueDate;

private LocalDateTime notify;

@Column{name = "modified at")
private LocalDate modifiedAt;

@Column{name = "modified_by")
private String modifiedBy;

CREATE TABLE todo (

id

INTEGER NOT NULL GENERATED BY

text VARCHAR NOT MULL,

due _date DATE,

notify TIMESTAMP,

modified _at TIMESTAMP NOT MULL,
modified_by VARCHAR

DEFAULT AS IDENTITY,
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Efficient Less efficient Least efficient

@OneToMany
@OrderColumn
(name = ...)

@OneToMany
(mappedBy=...)

@OneToMany @OneToMany
@JoinColumn  Set<Post>

@OneToMany

one-to-many @ManyToOne List<Post>

one-to-one @Mapsld (mappedBy-=...) (mappedBy=...) ~ (mappedBy=..., optional=true)

@ManyToMany  @ManyToOne @ManyToMany @OrderColumn(name = ...)

U List<Post>

Y| Set<Post> @OneToMany

N
@OneToOne @OneToOne + BE OneToOne @OneToOne + BE
i

Aber Hibernate im Jahr #19

In my latest article, | wanted to show you what is the best way to map a ManyToOne

association when using JPA and Hibernate.

Viad Mihalcea

https://stackoverflow.com/questions/62038306/jpa-relationships-what-could-be-stand-for



Aber das Schlimmste uberhaupt ....



@Query(nativeQuery = true, value = "WITH letzter_hm AS (\n" +
" SELECT nadminunitno, pn_caretaker\n" +
FROM (\n" +
SELECT caretaker_adminunits.nadminunitno, caretaker_adminunits.pn_caretaker, ROW_NUMBER() \n" +
OVER (PARTITION BY caretaker_adminunits.nadminunitno ORDER BY gueltig_ab DESC) AS rowNumber\n" +
FROM caretaker_adminunits\n" +
JOIN adminunit ON adminunit.nadminunitno = caretaker_adminunits.nadminunitno\n" +
WHERE caretaker_adminunits.nadminunitno IN (\n" +
SELECT DISTINCT caretaker_adminunits.nadminunitno \n" +
FROM caretaker_adminunits\n" +
) AND (adminunit.dendofuse is NULL or adminunit.dendofuse > CURRENT_TIMESTAMP) \n" +
) X\n" +
- WHERE X.rowNumber = 1\n" +
ot POl
"\n" +
"—— ermittle alle AdminUnit deren Zustandigkeit gewechselt hat seit Datum X\n" +
"—— und bei der ein gegebenen Hausmeister Y der zuvor Verantwortliche war\n" +
“"vorletzter_hm AS (\n" +
" SELECT nadminunitno, pn_caretaker \n" +
FROM (\n" +
SELECT caretaker_adminunits.nadminunitno, caretaker_adminunits.pn_caretaker, ROW_NUMBER() \n" +
OVER (PARTITION BY caretaker_adminunits.nadminunitno ORDER BY gueltig_ab DESC) AS rowNumberin" +
FROM caretaker_adminunits\n" +
JOIN adminunit ON adminunit.nadminunitno = caretaker_adminunits.nadminunitno\n" +
WHERE caretaker_adminunits.nadminunitno IN (\n" +
SELECT DISTINCT caretaker_adminunits.nadminunitno \n" +
FROM caretaker_adminunitsi\n" +
WHERE caretaker_adminunits.gueltig_ab > 7 \n" +
) AND (adminunit.dendofuse is NULL or adminunit.dendofuse > CURRENT_TIMESTAMP) \n" +
) YAn" +
. WHERE Y.rowhNumber = 2\n" +
") \n" +
"select nadminunitno from letzter_hm where pn_caretaker = 7 \n" +
“union \n" +
"select nadminunitno from vorletzter_hm where pn_caretaker
l”l}
public List<Integer> findByCaretaker(Date startDate, String pnCaretakerl, String pnCaretaker2);




#epic fail
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VORURTEILE, VORURTEILE *

» SQList schwer zu lernen

» SQList veraltet

» SQL ist nicht performant

» SQList unflexibel

» SQL ist nur fiir Datenbankadministratoren
» SQList nicht sicher

» SQL zu schreiben ist zeitaufwandig

* ChatGPT
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WAS IST SQL WIRKLICH ?

» SQL was never meant to be abstracted.

» SQL was never meant to be object-oriented.

» SQL was never meant to be anything other than ...
SQL!
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MOTIVATION

ERP / BUSINESS SOFTWARE

» Datenmodell existiert viel langer als Anwendungen
» Anderungen am Datenmodell durch Hibernate

» Nicht das Datenmodell ist hierarchisch sondern (einige)
Darstellungsweisen





http://www.jooq.org

I-i uT"‘ JO0OQ generates Java code from your

database and lets you build type safe
n n SQL queries through its fluent API.




JOooa

ARCHITEKTUR

’ jooQ DSL '

e-0-9

jOOQ Java
Generator Classes




JOOQ - ARCHITEKTUR

CODE GENERATION

EXISTIERENDE
DATENBANK

DDL FILES

https://www.joog.org/doc/3.18/manual/code-generation/codegen-configuration



https://www.jooq.org/doc/3.18/manual/code-generation/codegen-configuration

EXKURS

LIQUIBASE - DATABASE MIGRATION TOOLS

P 2

Flexible database Version control for your Built for
change database developers
Easily define changes in SQL, Order changes and standardize Control when, where, and how

XML, JSON, or YAML. development. database changes are deployed.



JOOQ - ARCHITEKTUR

CODE GENERATION

. joog</groupld=
oog-codegen-maven</artifactId>

» active record pattern

${username
‘d>${password

! r=org.postgresql.Driver</driv
} Dl \O ‘1>%${database}-

} m a n y m O re oo o0 1 a;abas.echang Jhlog.

ampFields>modified_at<

sEqualsAnc

https://www.jooqg.org/doc/3.18/manual/code-generation/codegen-configuration
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<DEMO/>



STAFF PAYMENT

STAFF_ID NUMBER(22) PAYMENT_ID NUMBER(22)
FIRST_NAME VARCHAR2(45) CUSTOMER_ID NUMBER(22)
LANGUAGE LAST_NAME  VARCHARZ2(45) STAFF_ID NUMBER(22)
; .. - . ADDRESS_ID NUMBER(22) RENTAL_ID NUMBER(22)
hﬁ,,céu"CE-'D Eﬂk‘gg@zz‘w PICTURE BLOB AMOUNT NUMBER(5.2)
A JAESTAN EMAIL VARCHAR2(50) PAYMENT_DATE TIMESTAMP
LAST_UPDATE TIMESTAMP STORE_ID NUMBER(22) LAST UPDATE  TIMESTAMP
(1) ACTIVE NUMBER(22)
B USERNAME VARCHAR2(16) }L{
PASSWORD VARCHAR2(40) N
LAST_UPDATE TIMESTAMP

LY - Y

RENTAL
INVENTORY

O<] RENTAL_ID NUMBER(22)
INVENTORY_ID NUMBER(22) PK RENTAL DATE TIMESTAMP
FILM_ID NUMBER(22) FK OS] INVENTORY_ID  NUMBER(22)
STORE_ID _ NUMBER(22) FK CUSTOMER_ID  NUMBER(22)
LAST_UPDATE  TIMESTAMP RETURN_DATE TIMESTAMP
STAFF_ID NUMBER(22)
LAST_UPDATE  TIMESTAMP

AR

ACTOR }#
FILM_ID NUMBER(22) PK

ACTOR_ID NUMBER(22) PK T E VARCHAR2(255] 2 CUSTOMER
FIRST_NAME  VARCHAR2(45) DESCRIPTION CLoB ’
LAST_NAME  VARCHAR2(45) ‘ \ STORE CUSTOMER_ID NUMBER(22) PK

. . . RELEASE_YEAR VARCHAR2(4) N STORE ID NUMBER(22) FK
LAST_UPDATE TIMESTAMP LANGUAGE_ID NUMBER(22) FK ||STORE_ID NUMBER(22) PK FIRST_NAME  VARCHAR2(45)
ORIGINAL_LANGUAGE_ID NUMBER(22) N FK| | MANAGER_STAFF_ID NUMBER(22) FK LAST NAME  VARCHAR2(45)
RENTAL_DURATION NUMBER(22) ADDRESS_ID NUMBER(22) FK EMAIL VARCHAR2(50) N
RENTAL_RATE NUMBER(4,2) LAST_UPDATE TIMESTAMP : ADDRESS_ID NUMBER(22) FK

LENGTH NUMBER(22) N ACTIVE CHAR(1)
FILM_ACTOR REPLACEMENT COST  NUMBER(5.2) i O CREATE_DATE DATE

ACTOR_ID NUMBER(22) PK FK RATING VARCHAR2(10) N S LAST _UPDATE TIMESTAMP
FILM_ID NUMBER(22) PK FK SPECIAL_FEATURES VARCHAR2(100) N
LAST_UPDATE TIMESTAMP LAST_UPDATE TIMESTAMP ADDRESS

ADDRESS_ID NUMBER(22) PK
ADDRESS VARCHAR2(50) CITY

ADDRESS2 VARCHAR2(50) N CITY ID NUMBER(22) PK
CATEGORY FILM_CATEGORY DISTRICT VARCHAR2(20) CITY VARCHAR2(50)

CATEGORY D NUMBERZ2) PK FILM_ID NUMBER(22) PK FK ciTy_ID NUMBER(22) * P COUNIRY. D NUMBER(22) FK
NAME T VARCHARS(25) CATEGORY_ID NUMBER(22) PK FK gSgL’“EL—CODE t,"gg:"gﬁ';g"“ LAST_UPDATE TIMESTAMP

v , . = , {ON A AR2(20)
LAST_UPDATE  TIMESTAMP LAST_UPDATE  TIMESTAMP LAST_UPDATE TIMESTAMP #{

COUNTRY
COUNTRY_ID NUMBER(22) PK

httDS//d eV.mysql.CO m/dOC/Sa kila/en COUNTRY VARCHAR2(50)

LAST_UPDATE TIMESTAMP N



https://dev.mysql.com/doc/sakila/en

JOOQ - FEATURES

TYPE SAFE FETCH

// The "standard" fetch
Result<R> fetch();

// The "standard" fetch when know your query returns at most one record. This may return null.
R fetchOne();

// The "standard" fetch when you know query returns exactly one record. This never returns null.

R fetchSingle();

// The "standard" fetch when you know your query returns at most one
Optional<R> fetchOptional();

// The "standard" fetch when you only to fetch the first record
R fetchAny();

https://www.jooq.org/doc/current/manual/sql-execution/fetching


https://www.jooq.org/doc/current/manual/sql-execution/fetching

// The "create" reference is an instance of DSLContext

// Fetching only book titles (the two calls are equivalent):

List<String> titlesl = create.select().from(BOOK).fetch().getValues(BOOK.TITLE);
List<String> titles2 = create.select().from(BOOK).fetch(BOOK.TITLE);

String[] titles3 = create.select().from(BOOK).fetchArray(BOOK.TITLE);

// Fetching only book IDs, converted to Long

List<Long> idsl = create.select().from(BOOK).fetch().getValues(BOOK.ID, Long.class);
List<Long> ids2 = create.select().from(BOOK).fetch(BOOK.ID, Long.class);

Long[] ids3 = create.select().from(BOOK).fetchArray(BOOK.ID, Long.class);

// Fetching book IDs and mapping each ID to their records or titles

Map<Integer, BookRecord> mapl = create.selectFrom(BOOK).fetch().intoMap(BOOK.ID);
Map<Integer, BookRecord> map2 = create.selectFrom(BOOK).fetchMap(BOOK.ID);

Map<Integer, String> map3 = create.selectFrom(BOOK).fetch().intoMap(BOOK.ID, BOOK.TITLE);
Map<Integer, String> map4 = create.selectFrom(BOOK).fetchMap(BOOK.ID, BOOK.TITLE);

// Group by AUTHOR_ID and list all books written by any author:

Map<Integer, Result<BookRecord>> groupl = create.selectFrom(B0OOK).fetch().intoGroups(BOOK.AUTHOR_ID);
Map<Integer, Result<BookRecord>> group2 = create.selectFrom(B0OK).fetchGroups(BOOK.AUTHOR_ID);

Map<Integer, List<String>> group3 = create.selectFrom(BOOK).fetch().intoGroups (BOOK.AUTHOR_ID, BOOK.TITLE);
Map<Integer, List<String>> group4 = create.selectFrom(BOOK).fetchGroups(BOOK.AUTHOR_ID, BOOK.TITLE);




JOOQ - FEATURES

DAQ - DATA ACCESS OBJECTS / REPOSITORY

' FilmDao.java '

| Inherited members (#F12) | | Anonymous Classes (1) | | Lambdas (L} 8

~ @ = FilmDao

@ = FilmDao()

@) = FilmDao(Configuration)

@) = fetchByDescription(String...): List<Film>

™ fetchByFilmid(Integer...}: List<Film>
fetchByLanguageld(Integer...): List<Film=
fetchBylLastUpdate(LocalDateTime...): List<Film>
fetchByLength(Short...): List<Film=
fetchByOriginalLanguageld(Integer...): List<Film>
fetchByRating{MpaaRating...): List<Film>
fetchByReleaseYear(Integer...): List<Film>
fetchByRentalDuration(Short...): List<Film=>
fetchByRentalRate(BigDecimal...): List<Film>
fetchByReplacementCost{BigDecimal...}: List<Film=>
fetchBySpecialFeatures(String[]...): List<Film>
fetchByTitle(String...): List<Film>
fetchOneByFilmld(Integer): Film
fetchOptionalByFilmid(Integer): Optional<Film=>
fetchRangeOfDescription(String, String): List<Film>
fetchRangeOfFilmlid(Integer, Integer): List<Film=>
: ¢ (Object—Object}—L ;
fetchRangeOfLanguageld(Integer, Integer): List<Film>
fetchRangeOfLastUpdate(LocalDateTime, LocalDateTime): List<Film>
fetchRangeOfLength{Short, Short): List<Film>
fetchRangeOfOriginalLanguageld(Integer, Integer): List<Film>
fetchRangeOfRating(MpaaRating, MpaaRating): List<Film>
fetchRangeOfReleaseYear(Integer, Integer): List<Film>
fetchRangeOfRentalDuration(Short, Short): List<Film>
fetchRangeOfRentalRate(BigDecimal, BigDecimal): List<Film>
fetchRangeOfReplacementCost(BigDecimal, BigDecimal): List<Film>
fetchRangeOfSpecialFeatures(String[], String([]): List<Film>
= fetchRangeOfTitle(String, String): List<Film>
@ = getld(Film): Integer TDAC

. m
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20000000000000000000000000
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JOOQ - FEATURES

MULTISET (SUPERPOWER &)




<DEMO/>



JOOQ - FEATURES

CRUD

r 5 e N g Ernam +ha dAdad
// Refresh a record from the dat

void refresh() throws DataAccessException;

B g U e =il = R p—— e - iy NS P e
[/ atore i1insert or u e) a record to the database.

int store() throws DataAccessException;

Vi P P - rarnrd Fraor +ha Aa-
// Delete a record from the da

int delete() throws DataAccessException;

https://www.jooq.org/doc/3.18/manual/sgl-execution/crud-with-updatablerecords/simple-crud/



https://www.jooq.org/doc/current/manual/sql-execution/fetching

COMPILE

Typen / APl / DSL




JOOQ - ARCHITEKTUR

TYPE SAFETY

—

Compile error

jooq.select(FILM.TITLE, FILM. )
.from(FILM)
.where(FILM.TITLE.startsWith("B"))

.orderBy(FILM.TITLE.asc())
.fetch();

00

jooq.select(FILM.TITLE, FILM.DESCRIPTION)

IDE auto completion .from(FILM)
.where(FILM.TITLE.startsWith("B"))

.orderBy(FILM.TITLE.asc())
.fetch();




<DEMO/>



JOOQ - FEATURES

OPTIMISTIC LOCKING

</recordTimestampFields>

@Bean
public DefaultConfigurationCustomizer configurationCustomizer() {
return (DefaultConfiguration defaultConfig) -> {
defaultConfig.settings()

.withUpdateRecordTimestamp( )
.withExecuteWithOptimisticLocking(

:
defaultConfig.set(new JoogExceptionTranslator());

H

https://www.jooq.org/doc/latest/manual/sgl-execution/crud-with-updatablerecords/optimistic-locking/
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JOOQ - FEATURES

DYNAMIC QUERIES

Such- und Auskunfsdialoge

l — Filter / Suche

Verwaltungseinheit
Vermietungsart
Renovierung durch

Zimmer

Projektnummer

Leer-Grund

Baubetreuer

Stadtteil

Ende Aktiver Vertrag von

Techniker-Ww

Status

Ende Aktiver Vertrag bis

Verwalter

VE-Kontierung

Zurlicksetzen
Team
'
Vermieter
AT




JOOQ - FEATURES

DYNAMIC QUERIES

Condition whereClause = DSL.noCondition();

if (request.getProjectType() != null) {
whereClause = whereClause.and(PROJECT.TYPE.eq(request.getProjectType().name()));
} else {
List<ProjectType> types = Arrays.asList(ProjectType.values());
whereClause = whereClause.and(PROJECT.TYPE.in(types));
}

if (request.getCompany() != null) {
whereClause = whereClause.and(PROJECT.COMPANY.eq(request.getCompany().getId()));
}

if (request.getSales() != null) {
whereClause = whereClause.and(PROJECT.SALES.eq(request.getSales().getId()));
}

if (request.getSeason() != null) {
whereClause = whereClause.and(PROJECT.SEASON.eq(request.getSeason().getId()));
}

if (request.getCustomer() != null) {
whereClause = whereClause.and(PROJECT.CUSTOMER.eq(request.getCustomer().getId()));
}

if (request.getFabricationType() != null) {
whereClause = whereClause.and(PROJECT.FABRICATIONTYPE.eq(request.getFabricationType().name()));
}

List<ProjectOverviewResponseDTO0> result = statement.where(whereClause)
.groupBy (PROJECT_POSITIONS.KUNDENREFERENZ)
.orderBy(PROJECT.PROJECTDATE.desc())
.fetchInto(ProjectOverviewResponseDT0.class);

<~ kann aber generalisiert werden



JOOQ - FEATURES

DYNAMIC QUERIES

UTEIL.ID)))

ftiinew))),
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JOOQ - FEATURES

RECORD/EXECUTION LISTENER
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TEXT

WEITVF(BE)@BIIE’EET besser als Hibernate (Ap Start:

Hibernate scannt ale entities)
- forced types (am Beispiel ZE-TIM Money)

- Optimistic locking






RECAP

Lukas Eder



RECAP

wi "
1= COMMUNITY EDITION

- .., B$200OTees— P Viad Mihalcea

100Q x Ao~
Masterclass L e

A practical guide for Java developers to write SQL
queries for complex database interactions
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Java Persistence

Get the most out of your persistence layer

Anghel Leonard

Foreword by Lukas Eder, Founder and CEO of Data Geekery, the company behind jOOQ

IV



MOTIVATION

JPAVS. J00Q

» Nicht technisch

» Gedanklich

» entity state transitions vs.
data set transformations

» object first vs. database first




Choose your jOOQ

~dition

Choose your jOOQ Edition depending on the types of databases that you want to support.

= K

BELI Open Source
Use this free edition with
your favourite Open Source
DB using the popular Apache
Software License 2.0!

j90CQ 3.18.7

for unlimited use

=1- B
B Express

You're a small startup or an
individual, working  with
Oracle Express, SQL Server
Express, and/or MS Access?

jO0Q 3.18.7 free trial

for 30 days

99 € excl. VAT

per floating developer workstation and year

including ongoing maintenance and support
Buy Now »
=k

1.
B Professional
You're a small or medium-
sized company wanting to
work with Oracle, SQL
Server, and/or MS Access
and you're looking for basic
support?

jO0Q 3.18.7 free trial
for 30 days

3 99 € excl. VAT

per floating developer workstation and year

including ongoing maintenance and support

oss EEN R -

. &
B Enterprise
You're a large company
working with many types of
enterprise databases and
you're looking for premium
support?

JOOQ 3.18.7 free trial
for 30 days

799 € excl. VAT

per floating developer workstation and year

including ongoing maintenance and support
Buy Now »
=
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