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E-Book ausleihen

16

17

18

19 @Transactional

20 public void checkoutEBook(String readerId, String bookId) {

21 Book book = bookRepository.findById(bookId)

22 .orElseThrow(() —> new BookNotFoundException(bookId));
23

24 if (book.licensesAvailable() == 0) {
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Wenn zwei sich streiten ...

LibraryService LicenseServer

Leser:in Database Leser:in
checkoutEBook(userld, bookld)

SELECT BOOK (Lock Book)

>

acquireLicense(userld, bookld)

lang laufender http Request

checkoutEBook(userld, bookld)

SELECT BOOK (Lock Book)

>

Blocked by first transaction!

OK (License Acquired)

UPDATE BOOK (License information)

LibraryService LicenseServer

Leser:in Database Leser:in
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Die Lizenz zum Scheitern

Zwischen ACID, Eventual und Chaos — Konsistenz in verteilten Systemen

LicenseServer

LicenseServer

LibraryService
Database
SELECT BOOK (Lock Book)
>
acquirelLicense(userld, bookld)
OK (License Acquired) >H
0 ey
UPDATE BOOK (License information)
>
Fehler!
LibraryService
Database

o
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Schone Grul3e aus dem Nichts

LibraryService LicenseServer NotificationService
Database
SELECT BOOK (Lock Book)
>
acquirelLicense(userld, bookld)
OK (License Acquired) >H
D
UPDATE BOOK (License information)
>
SEND|CONFIRMATION
>
Rollback!
LibraryService LicenseServer NotificationService
Database
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Lugen ...

@Transactional

>
S

Library
Service

~
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... und Wahrheiten

@Transactional

>
S

e

Library
Service
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Transactional Outbox Pattern

Zwischen ACID, Eventual und Chaos — Konsistenz in verteilten Systemen

LibraryService NotificationService

Database
UPDATE BOOK (License information)

>
INSERT (confirmation requested)

>
COMMIT

async

POLL (confirmation requested)

<
SEND CONFIRMATION
>
DELETE (confirmation requested)
>
COMMIT
LibraryService NotificationService
Database

At Least Once Delivery
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Reservation Pattern

LibraryService LicenseServer
Database
TRY: reservelicense(userld, bookld)
>
OK (Reserved/Soft-State)
4. .....................................................................................
INSERT (license reserved)
>
COMMIT
async
POLL (license reserved)
<
CONFIRM: commitLicense(reservationld)
>
OK (Finalized)
4. .....................................................................................
DELETE (license reserved)
>
UPDATE BOOK (License information)
>
COMMIT
LibraryService LicenseServer
Database
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Von ACID zu Eventual Consistency

Konsistenter Zustand Soft State Letztendlich konsistener
Zustand
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Anforderungen ans Datenmodell wachsen

=S

BOOK
PK | booklid

licensesAvailable

Ao~

®

Deckt unser Datenmodell jetzt wirklich alles ab?
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HoOr auf alles festzunageln
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Das unveranderliche Log

. . Buch Buch

Lizenz Leser:in .
Erworben Reqistriert Aus- Zuruck-

WOrhe 915 geliehen gegeben
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Buchausleihe als Events

Lizenz Leser:in 2UTein =il Such
E hen riert Aus- Zurick- Aus-
rWorbe AEgle geliehen gegeben geliehen
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Leser:in als Events

. Buch Buch
Lizenz L eser:in .
* //Erworben Reqistriert Aus- ZUrLick-
© J geliehen gegeben

I
I
| /
I
I
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Dynamische Konsistenzgrenzen

Buch Buch Buch
Lizenz Leser:in .
Erworben striort Aus- Zuruck- Aus-
WOorbe A gelienhen gegeben gelienen
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Transactional Outbox mit Events

. Buch Buch

Lizenz Leser:in .
Erworben striert Aus- Zuruck-

Worbe FiEgleii geliehen gegeben

7
I

Buch Ausgeliehen | Zurickgegeben
am am
LOTR 1 01.05.2026 12.05.2026
LOTR 1 13.05.2026
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Reservation Pattern mit Events

. ) Buch Buch
Lizenz Leser:in Lizenz )

c . riert Aus- Zuruck-
rworben AegleimE geliehen gegeben
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Wer definiert eure Konsistenzgrenzen?
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